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1. INTRGDUCTION

Importance of Educati..1 on Science/Technology/Society

In a democracy, citizens have the right and responslbility —as voters, consumers, workers, and of-
fice holders —to participate in decisions about issues related to social uses of science and technology.
The success of individuals and thelr society Is tied to the quality of these choices, which varies with the
knowledge and cognitive skills of decision makers. The vitality of our American democracy depends
upon widespread ability of citizens to think effectively about developments in science and technology
and their effects on the world. Therefore, a central mission of American schools should be education on
sclence and technology In a soclal context.

Thus, the position statement on science, technology, and society, adopted by the Natlonal Science
Teachers Assoclation In 1982, states, in part: “Many of the problems we face today can be solved cnly
by persons educated in the Ideas and processes of science and techrology. A scientific literacy is basic
for living, working, and declsionmaking In the 1930s and beyond."'

Similarly, the position statement developed by the Sclence and Soclety Committee and adopted by
the National Councll for the Social Studies Board of Directors in 1982 states: “The impact of sclence
and technology upon soclety, be it an environmental impact studv, the energy problem, or other timely
occurring issues, indicates a need for soclal studies and science educators alike to develop guidelines
for teaching about science-related soclal issues. Sclence Is a soclal issue, and the examinatlon of scien-
tific Issues offers an excellent opportunity for helping students develop a synthesized perspective on
science-related Issues, a synthesls of the technical data coupled with social, pofitical, economic, ethical,
and philosophical information.”

These two position statements give major responsibllity for education about social issues related to
science and technology to tearhers. Teachers must rethink the role they play in the development of
STS education, particulardy In reflecting the constant shifts in values, the need for an increased
knowledgs base, and the implementation of processes that convey knowledge while including students
in active, participatory learning

The introduction of STS issues and themes Into the science and soclal studies curricula offers unl-
que opportunities to achieve these goals. Whether STS is infused Into ar: existing course or used as the
foundation for a course, STS content should be presented so as to encourage students to think about
the social and personal implications of the issues.

Purpose of This Project

To help educators meet this challenge, the Soclal Science Education Consortium has undertaken a
project entitied “Building Support Networks for Improved Sclence/Technology/Society Education.”
Funded by the National Sclence Foundation, the project has developed a serles of STS resources help-
ful to both sclence and social studies educators.

Science/Technology/Society: A Framework for Curriculum Reform in Secondary School Science
and Social Studies provides a guide for designing units of study that integrate knowledge from sclence
and soclal studles. Included are guidelines for selecting STS content, developing skill ir: anelyzing STS
issues, developing positive attitudes toward science and technology, assessing options tor the design
of STS curricula, and infusing STS into secondary science and soclal studies courses. The Framework
also presents a powerful rationale for the STS cumiculum movement.

This volume, Science/Technology/Society: Training Manual, can be used by teachers, department
chairs, curriculum supervisors, and other educators to design a training program covering the following
phases of program de'*~*apment: building a rationale for STS, determining the most appropriate fit for
STS Issues In the curriculum, developing an integrated approach for teaching about STS Issues, select-
ing and developing STS matetlals, and evaluating the STS program.




Science/Technology/Soc.ety: Model Lessons for Secondary Social Studies Classes and Model
Lessons for Secondary Science Classes exemplify the guidelines provided in the curriculum framework
and training manual. Aithough the lessons were designed for infusing STS topics into the science and
soclal studles curricula, they c .ld also be grouped to create an STS unit or be combined with other
materials to form the basis for an STS ccurse. Many of the activities are extant lessons Identified as
dealing with STS Issues and themes. For each such activity, the original source is listed, thus enabling
the user to locate additional materials with potential STS emphasis. Other iessons were developed by
projact staff to ansure at least modest coverage for each of the courses within the science and social
studies curricula. There is some overlap between the two volumes. However, users will find that some
lessons provided oniy in the soclal studies volume, for example, are aiso useful in science classes.

An order form for all the project pubiications and related STS materials is provided at the end of
this book.

Organization of the Training Manual

This volume Is designed to help trainers—whether state-level coordinators, university teacher
trainers, district coordinators, or lead teachers —implement the guidelines provided in Science/Technol-
ogy/Society: A Framework for Curriculum Reform in Secondary School Science and Social Studies. To
that end. the manual includes three sets of tools for trainers: (1) A guide to designing training programs
1o support implementation of STS; (2) a selection of activities for use in training sessions; and (3)
reference material on STS teaching strategies.

Chapter 2 discusses strategles for designing training programs in support of STS implementation; a
range of training sessions — including awareness sessions for administrators and school boards, inser-
vice workshops for teachers, and trainer-of-trainers sessions—are covered. Speclal emphasis Is placed
on setting objectives for training and matching activities with those objectives.

Ch.aoters 3-6 contain a range of training activities divided Into four categories: (1) activities that in-
troduce STS, focusing on what it Is and why it Is important; (2) activities that help teachers fit STS into
their curricula; (3) activities that help teachers develop action plans for Implementing STS, including
working with colleagues in other departments (i.e., working interdisciplinarily between science and €o-
cial studies); and (4) activities on evaluating STS programs.

The training activities are presented in a standard format; each includes background for the trainer,
a list of materials needed, activity obiectives, and suggested steps for using the activity, including in-
structions for debriefing. Masters for workshop handouts are provided as appropriate. Transparency
masters, because they are used in more than one activity, are presented in Appendix A.

The final section of the manual (prasented in Appendix B) provides brief descriptions of activity-
oriented Iinstructional strategies appropriate for use in STS. Input from science educators, in particular,
has indicated lack of familiarity with many such strategies. Consequently, training activities and
materlals may well be appropriate. For each strategy covered, the manual provides a brief :iarraiive; a
black-line master (for overhead and/or handout), generally in checklist, chart, or other ¢raphic form;
and cross-references to the model lesson volumes.

Notes

1. National Science Teachers Assocliation, Science- Technology-Society: Science Education for the
1980s (Washington, DC: NSTA, 1982).

2. Science and Society Committee of the NCSS, "Guidelines for Teaching Science-Related Soclal Is-
sues,” Social Education 47 (April 1983), p. 258.
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2. DESIGNING A ‘RAINING PROGRAM

This Training Manual has many potential users with different objectives and different degrees of
commitment to STS education. The audiences for whom they will be conducting training sessions will
differ as well. Thus, we cannot address all the variables that every user must deal with in planning a
training program. However, certain steps must be taken in planning any session; the sections that fol-
low cover those steps, examining special considerations in planning awareness sesslons, infusion train-
Ing sessions, course planning sessions, and training-of-trainers sessions.

identitying the Audience

Identifying the audience —whom you are trying to reach—Is a koy first step in planning any training
sesslon. Appropriate audiences will likely vary depending on the type of session you are planning and
the declslon-making process in the district In which you are working. However, some general con-
s.Jerations can be stated for each kind of trairina session.

Awareness Sessions. Awareness sessions are designed to develop general knowledge of what
STS Is and why It is important. Potential audiences include administrators and policy makers (such as
school boards), curriculum coordinators, teachers, and comrunity representatives. Each of these
audiences has a role to play In encouraging or preventing innovation, so planning some awareness ac-
tivities for each Is a good idea. For example, because administrators and policy makers can “make or
break” an Innovation, it Is important to develop their awareness of STS as a first step in gaining support
for the change.

Similarly, discipiine supervisors (if present in a district) can be helpful in a number of ways—
developing istructional materials, Initiating staff development, and directing the efforts to include STS
in the district’s long-range program objectives. Staff supervisors are also critical in determining teaching
assignments, equalizing course loads, resolving conflicts, and selecting staff to participate in new cour-
ses or projects. Thus, early exposure of discipline and staff supervisors to an awareness session —lead-
ing to early buy-in and commitment to STS —is critical.

Those expected to implement STS —teachers—must understand what STS is and why it is Impor-
tant before they can plan to incorporate it in the curriculum. Thus, a separate awareness session should
be scheduled for teachers, or a nortion of a longer training program should be set aside for introduc-
tory av:areness activities.

Finally, the support of various community groups may also be important in implementing STS, par-
ticularly if the program will inciude extensive community work by students or analysis of issues that are
controversial. Thus, while awareness sessions for community groups may be important, these may be
conducted later In the implementation process, when the nature of the program being implemented Is
fully defined.

Infusion Tralning Sesslons. The key audience for infusion training sessions Is teachers — science,
soclal studies, or both. However, inviting building-level administrators and curriculum coordinators to
portions of the training may also be politic. Furthermore, if materials will be selected as part of the traln-
Ing, district guidelines for materials selection should be followed; if guidelines call for parent input, for
example, you must be careful to include parents In this portion of the training.

Course Planning Sesslons. Like infusion sessions, the key audience for course planning sessions
Is teachers. Because of the interdiscipiinary nature of an STS course, teachers from both disciplines
should be inciuded in the sessions. Again, attendance by administrators, cdrriculum coordinators, and
community representatives may be advisable.

Tralner-of-Tralners Sesslons. Depending on the level at which a trainer-of-trainers model is being
Implemented — state, regional, or local —the designated trainers may vary. However, they should inCiude
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instructional leaders with some training experience — curriculum coordinators, department chairs, lead
teachers, and the llke.

In identifying audiences for any of the kinds of training discussed here, it may be useful to employ a
team: approach; for example, asking each school participating in a districi training to send a team of

sclence and soclal studies teachers helps bulld a collegial network that will enhance chances for
change occurring in the school after training.

Setting Objectives

Setting clear objectives for a training session is probably the most impoitant aspect ot planning. In
setting objectives, you must consider the time available for the training and the resources available for

providing follow-up support to participants. Both of these factors may place constraints on how much
can be accomplished or how much can be expected as a result of training.

Some sample objectives for varlous kinds of training piograms are given below.
Awareness Session:

* To demonstrate the importance of science, technology, and their impacts on soclety in
participants’ own lives.

* To demonstrate the relationship between STS and what students will need to know and be
able to do as adult citizens.

* To familiarize participants with the rationale for STS education

* To make participants aware that STS can be implemented through infusion or creation of
new courses.

(See Chapter 3 for related activities.)

Infusion Training Sessions (all of the above objectives plus):

* To help particlpants identify goals for infusing STS into the curriculum.

¢ To identify links between STS content, skills, and attituces and current curriculum.
* To help particlpants become skilled at evaluating STS materials and lessons.

¢ To demonstrate the range of teaching strategies that can be used in STS

* To teach particlpants a process for developing STS iessons or units,
(See Chapter 4 and Appendix B for related activities and materials )

¢ To demonstrate in a nonthreatening way the potential for interdisciplinary pianning and
teaching.

* To help participants develop an implementation/action plan for STS.
(See Chapter 5 for related activities.)

* To provide participants with the skills needed to evaluate their STS program

¢ To provide participants with tools for evaluating student learning in STS.
(See Chapter 6 for related activities.)

Course Planning Sessions:

* To help participants identify goals and objectives for an STS course.
* To engage participants in the Initial steps in content selection.

* To demonstrate in a nonthreatening way the potential for interdisciplinary planning and
teaching.

o 4
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e To help participants develop an implementation/action plan for STS.
(See Chapter 5 and Appendix B for rel.ted activities and materials )

e To provide participants with the skllls for evaluating STS materials and lessons.

e Toteach participants a method for devaloping STS lessons or units.
(See Chaptor 4 for related activities.)

* 10 provide participants with the skills needed to evaluate their STS progra.n.

» To provide participants with tools for evaluating student learning in STS.
(See Chapter 6 for related activities.)

Training of Trainers (all of the objectives for Awareness and Infusion Sessions plus):
* To help participants develop a plan for conducting local inservice training.

Making Loglstical Arrangements

Three simple, but ofien neg'ected, factors must be considered in making logistical arrangements:
(1) setting an appropriate time an i date for the session, (2) finding a suitable room. and (3) insuring
that all needed equipment is avaiable and functioning. In scheduling awareness sessions, which are
generally relatively brief (15 mintt:s to two hours at most), it is often advisable to include the presenta-
tion as part of another meeting that the targeted audience will be attending—a school board meeting,
social studies or science tearn meeting, a professional conference, etc. Other tralning sessions, which
will require a longer time commitment, require careful scheduling to ensure maximum particlpation.
Whenever possible, of course, providing released time for teachers so that the training can be held
during the school day Is the most reliable method of assuring high participation. If this is not possible,
however, the trainer should work with representatives of the target group and administrators to achieve
the most advantageous scheduling.

For the kinds of training activities presented in this manual, a flexible meeting space with movable
work tables and chairs is ne xded. The trainer is well advised to make these requirements known to
whoever makes such arrangements in the district. In any event, the trainer should visit the assigned
meeting room prior to the training session so adjustments can be made if necessary.

Similarty, it is advisable to bring your own audiovisual equipment or to test the equipment provided
enough in advance of the sescion to make repairs or other adjustments if necessary. A presentation
that relies on overheads can be seriously undermined by a burned-out bulb.

Conducting the Training

In conducting the training, there are several considzrations to keep in mind. First, demonstrating
lessons s an effective technique oniy if the lessons being demonstrated serve the objectives of the
training session. When they do, not only will you achieve the objectives, but you will also have provided
participants with an idea they can implement in their classrooms.

Too often, however, trainers demonstrate activities without thinking through their relationship with
the overall objectives or without helping participants draw out the connections. The importance of
debriefing activities thoroughly cannot be overemphasized. Indeed, trainers must keep in mind the
levels at which activities should be debriefed. For a teacher-training session In which classroom ac-
tivmes are demonstrated, the activity should be debriefed at two levels:

* How does this activity work in the classioom’? How would It need to be adapted to fit your
needs? How could it be expanded or improved?

» How does this activity demonstrate a key point about STS education (e.g., the importance of
STS to students’ future decision-making as citizens or the applicability of nontraditional
teaching techniques to STS content)?

For a training-of trainers session, yet another level of debriefing must be added.
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e How would this activity work in a teacher-training session in your district? What points can it
be used to make?

Not only does well-fianned debriefing help participants make inferences based on the activity and
plan for their own use of the activity, it aliows them to be proactive In suggesting improvements to the
activity —for their own and their colleagues’ use, as well as the trainer's.

It may al: » be helpful to keep in mind that whiis STS content is ui .amiliar enough to most par-
ticipants that they wiil be able to learn something from many of the acuvities provided in the Model Les-
sons volumes, it is generally wise to treat participants as adult learners and not ask them to assume the
role of their students. Doing so may offend some participants and may distract attention from the objec-
tives of the training activity.

A final cautior,, which perhaps seems too obvious to mention but Is nonetheless often igncred in
conducth.g training programs: Do not let your zeal to accomplish a long serles of objectives compel
you to work the group too hard. Breaks and some informal conversation time are essentiai and will in
the long run increase productivity.

Evaluating the Training

In most instances, the trainer will want to determine through the evaluation the degree to which
training activ..3s achieved their objectives and the kinds of follow-1;p support participants identify as
being needed. Thus, the evaiuation and its instruments will derive directly from the training objectives.

Surveys or interviews are usually the most cost-effective means of collecting data about your train-
Ing activities. Each approach has strengths and weaknesses. Surveys are excellent for collecting data
from large numbers of individuals, but they cften lack the detail and depth necessary for understanding
why respondents answered ac they did. Interviews provide detailed information but are costly and time-
consumine when applied to large numters.

While it is easiest to collect data Immediately after the training activity and such an exarcise Is cer-
tainly appropriate, trairors might also administer a survey or interview a sample of participants after
they have had an opportunity to apply what they learned. Time to reflect and apply what was learned in
training can produce different responses and suggested improvements, which might be extremely help-
ful in designing future programs and in planning follow-up assistance. Thus, if resources are available,
trainers might cons’uer a time series evaluation model in which assessments a-s conducted sevs:a!
times.

In constructing your evaluation instrument, you wiil need to decide whether to use an open or
cioseu format; this refers to whether the respondent must select from two or more response choices
provided (closed format) or can simply respond In his/her own words (open format).

A Likert scale Is a forced-choice technique that provides an avenue for measuring the strength of
respondents’ feelings. Likert scales consist of a set of statements that participants are sskad to respond
to by indicating the extent to which they agree or disagree (e.g., strongly agree, agree, neutral, dis-
agree, strongiy disagree).

While forced-choice techniques have the advantage of providing information that can be easily sub-
Jected to statistical analysis, these approaches are relatively weak with regard to explanatory power. For
example, you may learn that participants don't intend to use community resource persons, but you
won't know why. They may not feel comfortabie with the strategy, they may not have time to locate ap-
propriate persons, or schooi policy may inhibit having community persons in classrooms. Without addi-
tional information, you cannot identify which explanation is correct. Therefore, forced-choice formats
are often more powerful when accompanied by open-:nded questions. For example, a forced-choice
item, supplemented by an op -ended question, might be:




| learned how to plan an STS wo.«shop for teachers.

Strongly agree 1 2 3 4 5 Strongly disagree

Please rpia:n your answer. If you disagree, please indicate what additional assistance would be
helpful.

Toge- .er, these questions not only piuvide a basis for a statlstical analysis of tnis aspect of the training
program but also explain the statistical data and provide formati.e data for program improvement.

After you have sylected the format you wish to us2 for your data collection, you must write the in-
dividual items very carefully. The following suggestions —whiie not comprehensive -are intenced to
help trainers write items that wlll generate accurate, valid, and useful data:

o Keep questiors simple. Use syntax and vocabulary that are easy to understand.

¢ Avoid combining two issues. For example, the follcwing Likert scale question would be better
written as two questions, with one focusir.g on classroom use and one focusing on sharing:
"| expect to apply what | learned in this ‘vorkshop in my class and to share it with col-
leagues.” Ps .ticipants who will share, but not use, what they learned (or vice versa) cannot
make a response to this question that provides accurate and useful Jata.

¢ Avoid loaded questions or ones that contain terms that might bias responses. For example,
by indicating what school policy Is, the following question may Influence some persons to
respond positively: “School policy mandates that STS be Ircluded In the civics and general
science courses. Do you agree?” A better way of phrasing the question would be: "Do you
agree that STS should be included In civics and general sclence cou:ses?”

» Do not wor:i items in a inanner that sugyests that certain responses are more acceptable
than others. When interviewing, respond in a similar manner to all response~ Head nodding
or words of encouragement when respondents offer positive assessments will encourage ad-
ditional similar responses and decrease negative ones.

¢ Avoid ner=tively worded ltems, such as: “Do you agree that the district has not provided
enough staff development in the area of STS?" A better item would be. "Do you feel that the
district has provided enough staff development in STS?"

The layout of written instruments can also influence results. The general appearance should convey
a sense that completing the Instrument is easy. Items should be clearly separated, with sufficient space
pruvided so that they do not ¢ ppear to be crowded toyether.

The Instrument should bgin with a brief explanation of how rosponses will be used, followed by
clear, concise directions for ;ompleting the instrument. The first items should be no-threatening ques-
tions; you can then progress toward more challenging ones. Items that deal with related toplcs should
kq grouped together.

When you have collected your data, you should analyze it to determine where the training program
needs to be strengthened and what follow-up support is available. If resources are not currently avall-
able for follow-up, a well-written evaluation summary i.1ay help justify expenditure of such resources.

For forced-choice Items, simple tabuiation of respe. . :s by type should be done immediately; that
is, indicate how many persons selected A, B, C, and D. If percentages or mean scores are helpful,
these should also be calculated. Means, neicentages, and absolute scores can be converted to charts
or graphs in flnal reports.

For open-ended responses, It Is most helpful to read all of the responses to a particular question
with the idea of looking for categories o’ responses. After an Initial review of the responses, you may
identify several general categories of responses. During secondary analysis, assign each response to
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one of these categories and make note of exemplary comments for each category. The number of
responses In each category and the strength of feelings expressed are useful explanatory data. These
groupings can be converted to numerical scores for reporting, with “typical” comments used tc II-
lustrate the responses in each categorv

Compare the results of the forced-choice items with the open-ended items in preparation for writing
your summary of the data. In preparing your summary, it is best to let the data speak primarily for itselif;
don't nvergeneralize!




3. INTRODUCING STS

General training objectives addressed by the activities in this chapter include:

o To demonstrate the importance of science, technology, and their impacts on society in
participants’ own lives.

¢ To demonstrate the relationship between STS and what students will need to know and be
able to do as adult chizens.

¢ To familiarize participants with the rationale for STS education.

e To make participants aware that STS can be implemented through infusion or creation of
new courses.




WHERE IS STS IN MY LIFE?

Background Notes

Sclence and technology are powerful socla! forces and generators of critical public Issues. One
strategy for helping educators begin to develop a rationale for Including STS In the curriculum Is to
make them aware of how science and iechnology affect thelr own lives. That Is one of the alms of this
activity. A second alm Is to help educators more clearly define the three components of STS educa-
tlon —sclence, technology, and soclety —and think about the Interactions among these components.

Three alternative strategles for presenting the activity are described. The first—Technology Mind
Walk—Is the least Involved and can probabiy be completed In 15 minutes or less. The second —Tech-
nology Timeline—takes only slightly longer and may work particularly well if participants will be coming
Into the session over a period of several minutes. The final option—Ten Inventions That Changed Our
Lives—Is the most Involved and willl likely take 30 to 45 minutes to complete. Other activities from the
model lessons volumes might be adapted to fit the purposes of this tralning activity as well; these
would Include “STS In My Life" (Lesson 9 In both volumes) and “Bumper Sticker Position Statements”
(Lesson .1 In both volumes).

Whatever strategy Is used to help educators assess the Importance of STS In thelr own lives, the
activity should be debriefed by focusing on definitions of the components of STS and the process of ra-
tionale development. Two transparencies based on the Framework for Curriculum Reform in Secondary
School Science and Social Studies are provided (see Appendix A) for use In the debriefing.

Conducting the Activity

Materials Needed: Technology Mind Walk—postiiig paper, tape, markers; Technology Timeline—
butcher paper timeline marked from 1920 to 1990, tape, markers, three colors of 3" x §" cards; Ten In-
ventlons That Changed Our Lives —suificlunt coples of Handouts 1 and 2, posting paper, tape, markers;
all options —Transparencles A and B, overhead projector.

Activity Objectives: Particlpants should be able to (1) list five ways In which STS Interactions and Is-
sues affect thelr own lives, {(2) define the three components of STS —sclence, technology, and soclety,
and (3) describe a rationale for STS education.

Suggested Steps:

1. Tell particlpants that the first step In planning for STS education Is to begin thinking about a ra-
tionale for Including STS In the curriculur. You may want to use this Introductory statement: A rationale
refiects the “why” of the program. It Includes statements about the nature of our students, our views of
soclety, and our views of sclence and technology. It serves as a guide to the development of broad
program goals, student learning outcomes, and content. It Is also a guide to the way we work with stu-
dents In the classroom. The ratlonale can be used to help expiain the nature of the program to the
public. This activity Is designed to help us begin to think about why we should be teaching about
sclence, technology, and soclety. (Note: If you have elected the Technology Timeline option, you will
be having participants begin fllling out thelr cards as they enter the room, but you should still give this
Introduction to the activity when all the particlpants have arrived.)

2. Technology Mind Walk
Ask each particlpant to write a list of ever ything he/she has done since getting up this morning. You

may clarify by giving some examples. After each participants has about ten items listed, ask them to
identtty the technologles associated with the varlous activities. Ask particlpants to share thelr ac-
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tivitytechnology pairs and brainstorm others. As with any brainstorming activity, do not quit when par-
ticipants first “run down.” Instead, ask some probing questions to get them started again.

When the group has complied a lengthy list, ask them if they can identify sclentific dIs-
coveries/breakthroughs that were necessary to make each technology possible. It Is not necessary to
go through ten complete fists of technologles for this step; a sample of five or six items Is probably suf-
ficlent.

Then ask the group what the list shows about the effects of technology on our lives. Have the
group identify ways in which several of the technologles have affected society. Have most of the tech-
nologies been helpful? Have some had harmful effects as well? What does this suggest about the Im-
portance of studying STS?

Point out that each technology with which participants have come Into contact today represents in-
teractions among science, technology, and soclety. These interactions are at the heart of STS educa-
tion.

2. Technology Timeline

As participants enter the room where you will be holding the workshop, give them three notecards;
each notecard should be & different color. instruct participants (you may want to write these Instruc-
tions on posting, .aper) to write on one notecard the first national or International news event they
remember; on the second card, they shouid write the first issue In which they became involved political-
ly; on the third card they should write the first new Invention they can remember wanting to owr. They
should write a year on each card and then tape thelr cards to the timeline you have posted in the room.
Latecomers can complete their cards while you are making your introductory remarks.

Allow time for participants to examine all the cards on the timeline. Then discuss what the timeline
shows, examining such questions as:

e How many of the events people remember involved science or technology? Were science
and technology more llkely to be ~lements of the events of the younger participants?
Through what technology did they iea.n about the event?

* What were the first new inventlons pecple remember wanting? Have all of these new tech-
nologles had only posttive effects or have they had negative effects as well (even though par-
ticlpants wanted them)?

e How might answers for students be different? What does this say about how our soclety is
changing?

Point out that many of the events people listed represent Interactions among sclence, technology,
and soclety. These Interactions are at the heart of STS ec ication.

or
2. Ten Inventions That Changed Our Lives

Divide the group Into several smaller groups of three or four. Distribute Handout 1 and allow ap-
proximately 20 minutes for reading and discussion. Have groups post their responses to each question
on a separate plece of posting paper. At the end of the discussion period, post all of the sheets for
question 1 together, all Jf the sheets tor question 2 together, and so on. Debrief by going over the post-
Ing sheets and allowing participants to expand on differences of opinion reflected there.

Polnt out that the discussion highlighted Interactions among science, technology, and soclety. Tell
participants that they wili have a chance to graphically represent some of these Interactions by using




Handout 2. Distribute the handout and aliow about 5 minutes for individual work. Rather than going
over the webs In detall, stress the complexity of the relationships that participants identified. These
complex Interactions are the heart of STS education.

3. Project Transparency A and discuss the definitions and diagram provided. You may wish to use
this information from the STS Framework in discussing the interactions:

Interaction: SCIENCE — > TECHNOLOGY. The knowledge generated by the scientific
enterprise plays an important role in shaping technologies. Our technological limita-
tions are more often products of limited knowiedge than inadequacies in engineering
skiiis.

Interaction; SCIENCE — >SOCIETY. The knowledge generated by science influences
individual and coliective action. Examples of this extremely obvious and Infinitely
powerful relationghip abound. Consider, for example, the social consequences of the
compass or gunpowder. in a more contemporary sense, the social consequences of
advances in physics, biology, and heaith are evident.

Interaction: TECHNOLOGY - > SCIENCE. New technologies shape the scientific
enterprise, often determining the questions that are asked and the means that are
employed In seeking answers. This often-overlooked or underestimated interaction has
grown to unanticipated proportions in recent decades. Just as Leeuwenhoek couid not
observe uniceliular organisms untii he developed sophisticated magnifying lenses, so
sclentists today are limited in their inquiries by the tools avaliable to them. On the
brighter side, we sometimes develop tools tt at expand our vision into undreamed-of
domains--the use of computers for brain scanning being only one of the many recent
and notable examples. For better or for worse, “pure science” Is becoming increasing-
ly rare. While some sclentists are stiii seeking knowledge for its own sake without
regard to possible futu, applications, their work is seldom funded without an eye to fu-
ture technologies. For example, today's basic research in celi biology Is a direct resuit
of concerns about cancer. Work on light is supported by interests ranging from the
medical applications of fiber optics to the miiitary applications of laser weapons.

Interaction: TECHNOLOGY - >SOCIETY. Technology has profound influences on
how people act and interact locaily, nationally, and globally. Perhaps the most
misunderstood and maiigned of aii the interactions, this Is perhaps aiso the most
visible and the most rapidiy changing from the viewpoint of the average citizen. Care
must be taken to avold one-sided, emotionai indictments when, for example, modern
fertilizers are blamed for poliuting the water whiie their contribution to increased food
production Is overlooked or discredited. Technology per se is neither friend nor foe—
but positive and negative consequences are unavoidable. The chailenge is to an-
ticipate both and then take steps to minimize undesired outcomes. Such choices fali
within the decision-making purview of individuals (e.g., safe use of contraceptive tech-
nologies), organized groups (e.g., citizens’ action and iobby groups for environmental
or consumer protection), and nations (e.g., the debate over nuciear weapons systems
sent orbiting in space).

Interaction: SOCIETY — > SCIENCE. individuai and coiiective opinion and action
often determine how the course of scientific research wiii proceed. in any human sys-
tem, the total avallable resources are aiways iess than the total required to meet the
needs and wants of all the components of the system. Thus, much scientific research
goes unfunded, because soclety believes some questions to be more important than
others. Often, a concern for possible future applications is the arbiter, and promising
areas of inquiry that could generate significant ieaps in understanding iay Idie and for-
gotten. Public opinion aiso restrains research procedures. Exampies inciude the action
of the Cambridge City Councii to ban recombinant DNA research in that municipaiity
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and the continuing efforts of animal protection groups to outlaw research on mam-
mals, vertebrates, or all animals.

Interaction: SOCIETY - > TECHNOLOGY. Individuals and groups of human beings
make cholces about what new technologies will be developed and how they will be
employed. From the perspective of the average citizen, this interaction may appear
magical if it exists at all. In fact, new technologies frequently seem to arlse from
nowhere—absent one day and mysteriously omnipresent the next. Only upon careful,
detalted examination of histories, trends, and declslon trails does it become possible to
detineate the chaln of human-controlled causes and effects that lead to the deceptively
“overnight” appearance and wicespread adoption of new technologles.

What must be emphasized with students Is that, at every point along the way, people
make declslons to create and disseminate new technologles. Scientists select a simple
research area from the thousands available to them. Companles, government agen-
cles, or both invest In engineering, development, and testing. Financial Institutions ar-
range venture capital. Marketing specialists identify those most likely to buy, and adver-
tising experts determine ways to persuade the potential buyer. Manufacturers deter-
mine cost-effective production schemes. Distributors identify means of bringing
products to the retall marketplace. Firally, consumers decide whether, when, and how
they wiil use new technologies. The declslon of the user provides the feedback that
completes the system. This scheme of bringing consumer technologles to market dif-
fers only slightly from the pattern employed to deliver large-scale technologles, most
notably weapons and defense systems, for collective uses.

Interaction: SCIENCE - > TECHNOLOGY — > SOCIETY. These Interactions may be
either mutually relnforcing or mutually exclusive and may, furthermore, create desirable
or undesirable outcomes seen as risks, benefits, gains, losses, advantages, or disad-
vantages. The patterns of thought typically described by “cost-benefit analysls” and
“risk-benefit analysis” are no longer seen as complex, technical tools accessible to
only a few. Seeking answers to such questions as “What do | have to galn?” and
“What do | have to lose?” Is an activity of merit for every citlzen and every student.
The answers to these questions can be ascertained only through detailed study of
situation-dependent Interactions between and among sclence, technology, and soclety.

4. Ask participants to reflect on how what they have discussed in this activity inferms the develop-
ment of a ratlonale for STS educatlon. Post their responses and save them for analysis later In the traln-
Ing sesslon.

5. Project Transparency B and brlefly go over the rationale it presents for STS education. Be sure
particlpants understand that they can develop their own rationales as they plan their program. This Is
merely a starting point for that process.




Handout 1

THE CONSUMER HIT PARADE

Directions: Read the material that foliows and discuss the accompanying questions In your group.
Write the group's response to each question on a separate sheet of posting paper.

in the October 6, 1986, issue of Newsweek, Robert J. Samuelson described the ten products or
services that he believed had changed post-war American soclety most profoundly, resuiting In a
“society of greater Individual choice and mobity without many of history's wants and discomforts.”
Samuelson's list included the following ten ltems:

o Television: “TV has surely changed politics; it brought the Vietnam War Into living rooms. it's
aiso expanded nationel culture ..."

e Jet Travel: "It has shrunk the country.”

e The PIiii: “Along with working women and better appliances— subverted old sex roles.”

o Air Conditioning: “it made the sun belt possible.”

o Automatic washers and dryers: “They revolutionized housework.”

e Antiblotics: “Drastically reduced the threat to iife of commonplac 2 irjuries and infections.”
o Health insurance: “it made health care an entitiement.”

e Long Distance: “it too has shrunk America.”

e Soclal Security and Penslons: They made retirement “an expected part of life.”

e Interstate highways: “They've shaped suburbla by attracting offices, malls, and Industrial
parks, determining where we live, work, and shop.”

Samuelson’s fist did not include computers. He characterized computers as one of the products
“that malinly serve business” and therefore “don’t count.”

1. Explaln why you agree or disagree with Samueison'’s declslon to omit computers from the llst.
2. What items missing from Samuelson's list do you feel shouid be Included?
3. Which items do you think he should have omitte3?

4. For each “Consumer Hit,” identify one sclentific discovery that laid the groundwork for the
develcpment of that item.

5. Pick one of the items and list one positive and one negative effect that item has had on soclety.
Be prepared to explain your examples.
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Handout 2

THE WEB OF SCIENCE, TECHNOLOGY, AND SOCIETY

Directions: Draw a line from each consumer item to the cat
With a different type of line or a different col
related or have mutual interactions.

egories you feel are directly connected to It.
or pen, connect all of the consumer items that you feel are
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WHERE IS STS IN MY STUDENTS’ LIVES?

Background Notes

In a rapidly changing and increasingly interdependent world, educators are being forced to make
critical and difficult decisions as to what should be taught to prepare students for the world of today
and the world of tomorrow. The purpose of this activity is to let teachers work through their own
thoughts as to what knowledge, skills, and attitudes their students will need to live successfully in the
year 2000.

Participants begin by completing a worksheet that asks them which of 11 forecasts for the year
2000 they think will happen. They then work in small groups, using the worksheet list to generate lists of
knowledge, skills, or attitudes neeced to live successfully in the future. Following the small-group ac-
tivity, the participants assess whether the items are part of their own instructional program 2nd com-
pare them with the goals of STS.

An alternative to this activity that would address the same objectives is “The Futures Wheel" (Les-
son 4, STS: Model Lessons for Secondary Science Classes). You could adapt this lesson by having
participants, when they have completed the futures wheels Iin their small groups, think about the
knowiedge or skills students will need to cope with all the consequences identified on the wheels.

Conducting the Activity

Materials Needed: Sufficient copies of Handout 3; one copy of Transparency C and overhead projec-
tor; newsprint, marking pens, and masking tape.

Activity Objective: Participants should be able to (1) list important educational goals (knowledge, skills,
and attitudes), (2) evaluate their program in terms of whether it is addressing those goals, and (3) link
the goals with those of science/technology/soclety education.

Suggested Steps:

1. Explain that while the last activity focused on importance of STS today, a rationale for STS also
must consider future needs for students. Distribute Handout 3. Ask participants to complete the survey
hy reading each statement and noting their responses in the columns on the right side of the page.

2. When participants have completed the survey, select four to six of the survey items and ask for a
show of hands for the two responses. For those items where disagreements occur, ask participants for
their reasons for choosing one response or the other, thereby generating discussion on the item.

3. Following discussion of a few of the items, ask participants to write down how old thelr students
will be in the year 2000. Ask what they feel students will have to know, be able to do, and believe In
order to successfully live in the year 2000.

4. Divide participants into groups of four or five. Assign each group one of the major topics:
knowledge, skills, or attitudes. Ask each group to brainstorm a list of items that they feel students will
have to know, do, or believe in crder to live successfully in the year 2000. Ask one participant in each
group to list the responses on a piece of poster paper.

Adapted from Teaching About the Future: Tools, Topics, Issues, by John D. Haas an others (Boulder,
CO: Social Science Education Consortium, 1987).
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5. Following the brainstorms, ask each group to post its responses and to read them to the rest of
the group. Allow for clarification questions: seek additions to each of the three lists.

6. Ask participants to evaluate the lists in two ways:

¢ Review each item and mark it S (strong) or W (weak) to indicate their own level of competen-
cy.

e Review each item and assign a Y (yes) or N (no) to indicate whether the item Is part of their
teaching at present.

7. Project Transparency C, which shows the components of STS. Ask participants to indicate which
items on their lists of goals could be subsumed under scienceftechnology/society education. Conclude
the activity with this quotation from the American Assoclation for the Advancement of Science: “The
gap between the public's understanding of science and technology and the requirements of citizenship
in a participatory democracy will continue to widen.”




Handout 3

FORECASTS FOR THE YEAR 2000

Each statement below describes a possible condition in the year 2000. For e~~h statement, mark
the right column indicating whether you think it will or will not happen.

will Will Not
Happen Happen

The present U.S. population of 230 million will have Increased much
more siowly than the population of the world; U.S. population will not
be more than 260 million.

Population will have grown faster than the ability to produce food;
in some parts of the world, millions will be dying of hunger.

American per capita income will have doubled from $10,500 in 1981
to $21,000 (in 1981 dollars).

Per capita income In the developing nations will have doubled
from $300 to $600.

Many of the countries that were still “developing” in the 1980s will
have industrialized.

Air and water pollution levels throughout the world will be high
because nations industrializing and modernizing agriculture could
not afford pollution controls.

Global reserves of many important nonrenewable natural
resources such as petroleum, natugljgas, aluminum, copper,
lead, and tin will be almost exhausted.

Nuclear power will be supplying at least one-half of U.S. energy
requirements and will be expanding.

Several serious accidents involving radioactive contamination of the
surrounding areas wlll have occurred at nuclear power stations.

Almost all nations will possess nuclear weapons.

We will routinely receive television broadcasts from most couniries
of the world via satellite.
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4. FITTING STS INTO THE CURRICULUM

General training objectives addressed by the activities in this chapter include:
e To help participants identify goals for infusing STS Into the curriculum.
e To identtiy links between STS content, skills, and attitudes and current curriculum.
e To help participants become skilled at evaluating STS materials and lessons.
o To demonstrate the range of teaching strategies that can be used In STS.
e To teach participants a process for developing STS lessons or units.




WHERE DOES STS FIT IN THE CURRICULUM?

Background Noies

STS car: be Implemented In at least three ways;

o STS topics or themes can be Infused Into existing lessons or units, enriching study of topics
that are &lready covered by looking at them through a new prism.

o Separate STS lessons or units can be developed for use In existing courses. Something must
be removed In arder t~ ree time for the lesson, but once agaln, the structure of the course—
while expanded —remains essentlally unchanged.

o A separate STS rourse with unique objectives and content can be added to the curriculum.
Such a course 1nay reside within the sclence or soc'al studles program oi may be Interdls-
ciplinary, drawing on both science and social studles teachers.

This training activity focuses on the first two optlons. The third optlon Is addressed In *he next
chapter, although providing training on all the steps In the process of developing an entlrely new course
is beyond the scope of this training manual.

When confroated with a new content area to ke Included In the curriculum, teachers often wonder
where it will “fit" and how they will fird time to address it. This tralning activity Is dezignec' to allay
iaarhers’ misgivings about STS by demonstrating that the current curriculum has many “hooks” that
provide natural entrees for STS topics and themes.

The activity begins with a brief “grabber” activity that represents the least demanding way of Incor-
porating STS Issues Into the cu.riculum. Participants then work In palrs to analyze iessons they current-
ly teach. The activity concludes with a curriculum-mappling activity designed to more specifically identify
units In each teacher's class that could be given an STS focus.

Conducting the Activity

Materials Needed: Coples of Handouts 4, 5, 6, and 7 for all particlpants; a few coples of Handouts 8
and 9; transparency D and overhead projector; poster paper, tape, markers; if possible, a selectlon of
the sclence and/or soclal studies texts used In the district would be helpful (you may want to ask par-
ticipants to bring the texts they are using).

Activity Objectives: Participants should be able to (1) suggest a way to use the “short takes” strategy
to Infuse an STS element Into one of thelr own lessons, (2) identify at least two STS Issues that could
be covered In each sclence and/or social studies course In thelr curricula, and (3) identify STS Issues
that could be covered In the Instructional units *-ey teach.

Suggested Step-:

1. If you did the activity, “Where Is STS In My Students’ Lives?”, participants have already had the
opporti:nity to identify some links between the curriculum and STS objectives. Explain that this activity
will do 8o in more detall, making connections between specific STS tcpics and specific sclence and/or
soclal studies courses.

2. Give each particlpant a copy of Handout 4. Ask participants to palr up and compare answers.
For each statement where the positions differ, participants must try to convince th.alr partners to
change. Discussion Is 10 continue untll the palr Is In agreement on as many items as possible. As palrs
reach agreement, they should join with other pairs and repeat the discussion process with the new
groups of four. Allow the douoling up and discussion to continue for about 10 minutes.
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3. Call the group back together. Go through the items one at a time to gauge participants’ posi-
tions. Ask individual participants to explain their reasoning for each item. How do these issues and
positions reflect/affect our society? What are the “right” answers?

4. Explain that this activity is designed both to make students aware of a variety of STS issues and
to serve as an Introduction to more in-depth coverage of particular issues. Allow participants time to
talk about how they might use such an activity (the iist of issues can, of course, be revised and
lengthened) in their classes.

5. Point out that brief “grabber” activities designed to heighten student awareness of STS Issues are
perhaps the easiest way of infusing STS into the curriculum. Explain that another approach to aware-
ness-building is the “short takes” teaching strategy developed by Richard Brinckerhoff, a science
teacher at Philiips Exeter Academy in New Hampshire. Brinckerhoff uses short items that stimulate dis-
cussion of the societal or ethical consequencss of a scientific principle or law to focus attention on the
effects of scientfic and technological developments. “Short takes” can be challenging questions,
analogies, or examples of disagreements among experts in the same field presented to students to
provoke thcught and brief class-opening or -ending discussions. Some examples are given in Lesson 1
in both volumes of modei iessons.

Note: Some participants may point out that a “short takes” approach Is inherently superficial. You
should not attempt to argue with them, for such an approach does indeed give students an awareness
of a potpourri of issues rather than In-depth understanding. Einphcsize, .i1owever, that if a teacher is un-
able or unwilling to do more, this approach wlii at jeast increase awareness and perhaps motivate stu-
dents to pursue issues further.

6. Explain that !n gathering materials for use as “short takes” or “reaction statements” or in thinking
about infusing complete lessons or units into the curriculum, it is helpful to organize information ac-
cording to STS issues. Project Transparency D, explaining that it shows one list of STS issues
developed by a ieading science ed.cator. While there are others as well, this fist can serve as a starting
point for planning. Leave the iist on display as participants work through the remainder of the activity.

7. Distribute Handout 5, explaining that participants are to work in pairs, interviewing each other
about ways In which STS issues could be infused Into a current unit each participant is teaching. For
this activity, you may allow random pairing, pair teachers of the same course, or pair science and so-
clal studles t~achess at the same grade level. Aliow about 15 minutes for the interviews, announcing haif
way throur ., that the first interview should be rompleted so the second can begin. Circulate from pair
to pair suggesting .ssson/topic ideas from the model lesson volumes If participants are having difficuity
generating ideas.

8. Depending on the size of the group, you may want to have aii pairs report or you may ask for a
few volunteers. Be sure that the intervievrer reports on the Interviewee's ideas; this aliows the debriefing
to proceed more rapidiy. Ask participants whether they had difficuity generating ideas. Does this ex-
perience suggest that STS can be infused without great difficuity? by enriching rather than supplanting
other important content?

9. Tell participants they il now do a systematic curriculum mapping activity to heip plan for Iin-
fusion. if you are working with a group of only sucial studies or science teachers, you can conduct this
as a whole-group activity, with yourseif acting as the facilitator/poster. if your group includes teachers
of both discipline areas, the science teachers should work in a group and the soclal studies teachers
should work in a group. If your group includes teachers from several districts, they shouid work in dis-
trict teams.

Distribute Handout 6 and go over the directions with the group. Allow about 10 minutes for comple-
tion. In a mixed group, science and soclal studies teachers shouid share their resuits at the end of the
work period so that each group learns about the other discipiine’s curriculum pattern. If your group has




. —

teachers from only one discipline and you have information on the curriculum pattern for the other dis-
cipline, share that information with the group.

10. The next step Is to complete a more specific grade4evel mapping. Have the group divide by
grade level. If teachers teach more than one course, they should pick the one they teach the most sec-
tions of or are most personally committed to. However, you shouid try to have each curricuium offering
represented. At first, soclal studies teachers and sclence teachers muy work separately, but they shouid
ghare their findirgs within their grade ievel groups. Use Handout 7 for this task, which wiil take 20-40
minutes to complete. Textbooks and curriculum guides used in the district would be useful at this stage
in the activity. if groups are having difficulty, you may wish to give them coples of the matrices of les-
sons from the model lesson volumes (Handouts 8 and 9).

Note: For your convenience in answering inquiries from participants, ordering information on aii the
publications from the “Building Support Networks for Sclence/Technology/Soclety Education” project is
provided at the end of this book.

11. When the groups have completely filled out their handouts, post and discuss the results. Three
things you may wish to focus on in the discussion are: (1) places where the issues that fit well in
science and soclal studies classes at the same grade level are the same, thus providing an opportunity
for Interdiscipiinary cooperation, (2) cases where an issue fits into only one or two courses and there-
fore may need to recelve greater emphasis there, and (3) cases where the same issue fits well in con-
secutive soclal studies or sclence classes so that cross-grade planning could provide for ever-deepen-
ing undersianding of tha Issue as students proceed through the grades.

12. When the discussion Is concluded, arrange to duplicate the complete handouts for the files of
all participants.
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REACTION STATEMENTS WORKSHEET

Check whether you agree or disagree with each of the following statements. Think carefully about
why you feel the way you do. When you have finished, find another participant who has finished and
compare answers. Discuss your answers and try to reach agreement on each of the items. Try to con-
vince your partner of the correctnass of your own position, but also listen carefully to your partner's
ideas.

Agree Disagree
1. The United States should develop a supersonic transport plane (SST) to

compete with the Sovlets and the Europeans, whose SSTs are now In
commercial use.

2. High school football, power mowers, and mountaln climbing take more
lives wach year than nuclear power plants. Therefore, they should be abollsived
before nuclear power plants are.

3. Tie rich coal beds that underlle some of the most fertlie wheat-growing land
n the American west should be strip mined.

4. Members of Congress should be required to show that they have had (and
passed) some high-school-level sclence courses before they take office.

3y
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INFUSION INTERVIEW

Directlons: in this activity, you and a partner wlii interview each other about Infusion opportunities in
the units you are currently teaching (or a favorite unit). Take a minute to read through the questions
and think about your own responses to them. Then begin the interviews. You will have about 15
minutes to complete the task. When you are done, you should be prepared to report on your partner's
responses.

1. What Is the major topic of your current unit?

2. Are any of the Issues on Transparency D covered in your unlt? if so, how? if not, couid one be re-
lated to the content of the unit? Describe how this couid be done.

3. Can you think of a provocative question, analogy, or other “short take” type of material that could
be used to Introduce or conciude a lesson In your unit? Piease describe it.

4. Does your current unit Inciude any iessons that draw student attention to the sclence-tachnology-
soclety Interactions? Remember, these are:

SCIENCE

VA

5. How might you adapt a lesson from your unit to deveiop student understanding of an additional in-
teraction?

TECHNOLOGY




Handout 6

MAPPING THE CURRICULUM

Directions: In the second column below, list the course or courses In your curriculum area offered in
your district or school. Then for each course, list at least two STS Issues that could be infused into that
course.

Science

Grade Level Course(s) Offered STS Issues for Infusion

10

1

12




Soclal Studlas

Grade Level

Course(s) Offered

STS Issues for infusion




Handout 7

PLANNING FOR INFUSION

Directions: Fill In the name of your course below. Then list the major units taught In the course. For
each unit, try to generate one idea for infusing an STS Issue, toplc, or Interaction Into the unit. Work
with other teachers at the same grade level.

Course:

Units (Be Specific)

STS Infuslon Ideas

¢ A




Units (Be Specific)

STS Infusion Ideas




Handout 8

MATRIX OF LESSONS IN MODEL LESSONS FOR SECONDARY

SOCIAL STUDIES CLASSES
World
&7 Geog- US. World Govern- Eco- Sociology/ Current

Lesson le~ue raphy  History History Civics ment nomics Psychology Events
1.Short Takes  Adaptable to X X X X X X X X
2. Mobiles in the  any issue
Classroom X X X X X X X X
3. STS Scavenger
Hunt X X X X X X X X
4. The Technology
Tree X X X X X X X X
5. Knowtedge, Skills,
and Attitudes for
the Year 2000 X X X X X X X X
6 Reaction
Statements
Warm-Up X X X X X X X X
7. Trivialized
Technology X X X X
8. Science and Tech-
nology in the News X X X X X X X X
9. STS in My Life X X X X X X X X
10 Ten Inventions That

/ Changed Our Lives X X X X X X X X
11. Bumper Sticker N
Pesition Statements X X X X X X X X
12. World Popula- Fopulation
tion Growth growth X X X X
13. Energy Population
Production and  growth and

Population energy X X X

PAFulToxt Provided by ERIC




World

§TS Geog- US. World Govern- Eco- Sociology/ Current
Lesson lssue raphy  History History Civics ment nomics Psychology Events
14. Fish Kill in Water
Riverwood resources X X X X
15. Solving the Food resources,
Problems of the  population
World growth X X
16. It's a Natura!l! Food resources X X
17. Furrows to the Food resources
Future X X X
18. People and Food resources,
Machines technology and
the economy X X X X
19. Doing Some-  Air quality
thing About the  and atmosphere
Waeather X X X X
20. Simulating the War
Strategic technology
Lafense
initiative X X X
21. The Etfects of War
individual Actions technology
on Tschnology
and Society X X X
22. Giving Up the War
Gun technology X
23. Renewable Energy
Energy and the  shortages
American Age of
Wood X X
24. Energy Energy
Mi'estones shoitages X X
28. Preparing Land use
Environmental
impact
Statements X X X
26. The Freeway Land use
Planning Game X X X X

() v
d’l




O

ERIC

Aruitoxt provided by Eic:

Lesson

STS
Issue

History History Civics

Sociology/
Psychology

Current
Events

27. The Organ
Hunter

Human health
and disease

28. Warning Future Hazardous

Generations

substances,
nuclear reactors

29. The Environ-

Environmental

ment and protection

Participatory

Democracy X

30. A Resource- Mineral

Jse Warm-Up resources

31. The Ocean Mineral

Resources Game resources

32. God and the  Technology and

Alarm Clock change

33. A Social History Technology and

Approach: change

Machine and

Social Change

in industrial

America

34. Technology  Technology and

and Transporta-  change

tion

35, Science, Government

Technology, and

the Constitution X

38. The Structure  Scientific

of Scientific inquiry

Revolutions
)~
A0

37



Handout 9

MATRIX OF LESSONS IN MODEL LESSONS FOR SECONDARY

SCIENCE CLASSES
Environ-
STS Life Earth Physical (eneral mental
Lesson Issue Science Science Science Science Biology Ecology Studies Zhemistry Physics
1. Short Takes Adaptable to X X X X X X X X X
2. Technology any issue
Mnd Walk X X X X X X X X X
3. Technology
Timeline X X X X X X X X X
4. The Futures
Wheel X X X X X X X A X
5. Globa! and
Local issues X X X X X X X X X
6 Determining
Priorities X X X X X X X X X
7. Technology and
Advertising X X X X X X X X X
8. Science and Tech-
nology in the News X X X X X X A X X
9. STS In My Life X X X X X X X X X
10. Ten Inventions That
Changed Our Lives X X X X X X X X X
11. Bumper Sticker v
Position Statements X X X X X X X X X
12. Population Population
Control: Where  growth
Do You Stand? X X
13. Groundwater  Water
Rights resources X X X X X
14. Food Additives Food resources X X X
38 Q0
dY

ERIC

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

Environ-

STS Life Earth Physical General mental
Lesson lssue Science Science Science Science Biology Ecology Studies Chemistry Physics
18, Environmental Alr quality
impact and atmosphere
Statements X X X
16. What Would  Air quality,
You Do i...? energy X X X X X X
17. Collecting Air quality
Points of (PH)lew X X X X X X
18. The Biological War
Effects of a technology
Nuclear
Explosion X X X X
19. Energy Energy shortages
Sources X X X X
20. Energy Energy shortages
Sources In the
Good Old Days X X X X X
21. Life Without  Energy shortages
Petroleum X X X X X X X X X
22. Land Use Land use X X X X X
23. The Adificial  Human hLealth
Heart: A and disease
Technologlcal control
Alternative X X
24. The E efits  Human health
of Technology: and disease
Conquering control
Disease X X
25. Genetic Human health
Screening and aisease
control X X
26. The Pine Hazardous
Besetle substances
Controversy X X X X
27. Pesticides: A Hazardous
Global Pr~Hlem  substances X X X
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Lesson

STS
lssue

and Nonbio-
degradable

28. Biodegradable

Hazardous
substances

/9. Lettars to the
City Council

Hazardous
substances

30. Ecology ano
the Government

-

Extinction of
plants and
animals

31. Forest
Products All
Around Us

Extinction of
plants end
an'mals

32. Nutlear
Energy: Risks
involved in a
New Technology

Nuclear
reactors

33. Can We
Continue to Use
Things Up?

Mineral
resources

34. Roil
Deterioration

Mineral
resources

35. Scientific
Experimentation
with Animals

Ethics

Physical General
Science Science Science Science Biology Ecology Studies Chemisiry Physics




HOW CAN WE SELECT GUOD >TS MATERIALS?

Background Notes

Evaluation of curriculum materials should take place after teachers and other concerned profes-
slonals and community members have established a clear rationale for the ‘nclusion of STS In the
school program. This being done, goals for the program should also be delineated and clarified, and
the process of selecting cur-icula can begin.

Many factors must be considered in choosing curriculum materials. These include relationships 1
the program object.ves and rationale, potential student interest, age appropriateness, opportunities fc:
teacher requirements, blas, and cost. As teachers and district coordinators begin to consider materlals,
they will doubtiuss find some that meet many, but often not all, of these criteria. Decisions will ultims. Ay
have to be msade taking this into account.

The selection committee should include teachers, soclal studies and science coordinators, ad-
ministrators, and interested community members (including parents). A representative, though not un-
wieldly, group should be formed. Each of the group members should be instructed in the materials
analysis system and be famillar with the course or district rationale for education about STS. A
workshop of two to three hours will be needed tu teach the use of the system; considerable analysis
time will be required aftar that,

Conducting the Activity

Materials Needed: Posting paper, marking pens, masking tape, blank analysls forms (Handout 10), and
sample curriculum materials.

Activity Objective: Participants should be able to (1) determine district or school criterla for selecting
STS materials, (2) identify available materials that meet district criteria, and (3) analvze materlals using
specific agreed-upon criterla.

Suggested Steps:

1. Explain the purpuse of the workshop and begin by asking participants to brainstorm, in small
groups, all the criteria «hey believe are important in selecting cur-izulum materials for use in an STS
program. Ideas might include:

¢ Content having immediate utllity fc- students

o Opportunities for higher level thinking

¢ Student activity focus

o Emphasis on inquiry methods

¢ Variety of instructional methods

¢ Opportunities for interdisciplinary study

e Valuing acti " es at each grade fevel

e Age appropriateness

o Creative thinking and problem-solving activitics

The list should reflect program gcals and rationale, as well as teacher, school, community, and stu-
dent needs. These items provide the overall criteria with which to examine curriculum materials.




2. Give each small group a piece or two of curriculum to examine. From this cursory examination,
each group should list from three to five of the most distinctive characteristics of its sample materials.
Post the lists when groups have finished and discuss commonaliies and differences that are evident In
the lists. Can logical categories of characteristicc be generated?

3. Distribute copies of the STS Materlals Analysls "orm (Handout 10) and review it with the par-
ticlpants. Explain that the information about sample materials will be recorded on this form, and that the
forms will be used later as the basis for making decislons regarding selection and adoption of materials.
Point out that the forms include criteria related to general soundness of the materials, as well as criteria
related specifically to STS content, skil's. and attitudes. If you wish to ‘ocus primarily on the STS
criteiia, analysts may look only at questions 3 and 4.

4. Ask small group- to spend 20-30 mim+es using the form with a sample piece of curriculum. As-
semble all of the pa::icipants and discuss any problems that arose. Note the importanc. of responding
to the final questions that summarize the work of the analyst.

5. Several guidelines for making best use of this curriculum materlals analysis system ar »:

¢ Any piece of curriculum should be analyzed by at least two persons— prefershly three—
working separately.

e Any supplemental materials (such as student workbooks, readings, or handouts! should be
analyzed.

¢ Analysis forms should be kept for future reference and as documentation that a structured
process for curriciium selection was undertaken.

o Local Issues and concerns should be kept In mind as materials are evaluated and discussec.

6. After members of the committae are instructed in the process of using the curriculum materials
analysis system, they should begin to look at sample curriculum materials. At this stage, few value judg-
ments regarding the materials should be ...ade. The task Is to see whether or not certain elements are
Included in the materials. The debate over what elements should be included either has already taken
place in the formation of the rationale and objectives or will take place at the time when actual selec-
tions are to te made.

It Is worth mentioning that the form to be used Is designed for print materials, but can work well
with nonprint items as well. It can also be used to evaluate individual lessons being considerad by a
teacher.

Cne final caution Involves the numerous STS materials available from private corporations. Soma of
these materials are exemplary while others are quite biased. Consequently, reviewers should be advised
that especially careful analysis of such materials Is In order.

7. When all analyses are completed, final selection can take place either by an individual or, on the
basis of the analyses, by the committee.

Notes:

1. The form presented here is an adaptation of one presented in .James E. Davis, editor, Planning a
Social Studies Program: Activities, Guidelines, and Resources (Boulder, CO: Social Science Education
Consortium, 1983); a longer version of the unadapted form Is available In that resource. The short form
was adapted to reflect the criter> for STS developed by Faith M. Hickman, John J. Patrick, and Rodger
W. Bvbee, In Science/Tachnolog,.Society: A Framework fr Curriculum Reform in Seccndary School
Scienice and Social Studies (Boulder, CO: Social Science Education Consortiurn, 1987).




Handout 10

STS MATERIALS ANALYSIS FORM

This analysis system was designed to assist those invoived in assessing materlals appropriate for
the district STS -program. Ratings on the criteria listed are as follows: 1-Does not meet criterion; 2-Par-
tially meets criterion; 3-Mostly meets criterion; 4-Fully meets criterion; N/A-Criterion ot applicable for
grade level.

Name of Analyst

Materials Title

Publisher

Copyright Date

Grade Level (according to publisher)

1. Readabillity of Student Materials

a. Publisher's assessment

b. Analyst's assessment (see Attachment A}

Appropriate for D Too difficult l 1| No: ¢ allenging enough
intended grade level

1 2 3 4 N/A
—
2. Format of Materials
a. Are the matei als attractive to students?
b. Are the materlals (i.e., bindings, paper cov:'rs) uuavis?
c. s the print clear and easy to read?

d. Are the photographs and other Illistratic-:s attractive and
well-produced?

e. Are the lllustrations germane to the text?

f. Are instructional aids (advance organizers, revicw
questions. extending activities) built Into the student
materials?

g. Does the materlal Include essential end-of-book aids
(bibliography, index, glossary)?

3. Rationale and Objectives

a Does the material's rationale match the district rationaie?

b. Do the material's knowledge objectives match district
knowiedge objectives?




Do the material's skill objectives match district skill objec-
tives?

Do the material’s attitude objectives mé2sh district
attitude objectives?

4. Content

Knowledge

(1) Is the topic one for which studen s show interest and
enthusiasm?

(2) Is the toplc directly applicable to the lives of learners
now?

(3) Is the topic important in the world today and s it likely
to remain Important for a significant portion of
students’ adult lifetimes?

(¢) Does the materlal emphasize knowledge of major con-
cepts In science and technolcgy?

(5) Does the material emphasize knrwiedge of major con-
cepts ir history and the soclal sciences?

(6) Does the material treat interrelationship.s of science
and technology in a social context?

(7) Does the materlal emphacize uses, limits, possibilities,
and variable soclal consequences of scientific and
technological endeavors In the t,ast and present, na-
tionally and globally?

(8) Does the materia examine past and present public is-
sues, in national and global perspectives, assoclated
with human effects of sclence and technology?

Skills

(1) Does the materlal emphasize development of cognitive
process skills involved in scientific/technological in-
quiry (e.g., asking researchable questions, formulating
hypotheses, designing and carrying out experiments,
observing, measuring, inferring)?

(2) Does the material emphasize development of cognitive
process skills involved in civic decision making (e.g..
identifying a problem, identifying alternative courses of
action, identifying costs and benefits of various alterna-|
tives, choosing a course of action)?

N/A




c. Attitudes

(1) Does the materiai fostsr appreciation of science and
technology as worthwhiie human endeavors?

(2) Does the materiai develop understanding of an intel-
ligent commitment to values, attitudes, and assump-
tions associated with products, processes, and per-
sons of science--the knovdedge produced by scien-
tists, the methods used by scientists, and the in-
dividuais engaged in scientific inquiry?

(3) Does the material develop understanding of an intei-
ligent commitment (0 vaiues, attitudes, and assump-
tions of a democratic or free society?

(4) Does .>e materlal emphasize the critical importance of
ethical questioris abcut the iimits and possibiliities of
sciencef/technology in society?

(5) Does the materiai devidop commitment to rational
considetation of issues related to applications of
science and technology in society?

(6) Does the materiai teach values and attitudes of
sclence and democracy In combination with
knowledge and cognitive procese skilis that are
central to studies of science/technolgy/society?

d. Are the materiais free of bias (religious, sex, political,
ethnic)?

5. instructionai Cnaracteristics
a. Do the materlals provide for a varlety of iearning activities?

b. Do the activities take into account students’ cognitive
development and sociai maturity?

¢. Are primary source materlais anu field experiences
employed?

d. Do the materiais use direct or didactic teaching as a
means to introduce skilis?

e. Do the materiais provide continual practice to direct
students’ use of cognitive process skliis, to correct mis-
takes immediataly and constructively, to reinforce
desirable performance, and to enhance learning?

f. Do the materiais emphasize practice of skills with recogni-
tion of how they are part of a iarger process?

N/A
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Do the materlals provide opportunitles for transferring
skills to new contexts?

Do the materlals guide and stimulate students to think
about resolution of problems and take stands on Issues?

6. Teacher Materials

a.
b.

C.

Are the materais easy to use?

Is preparation time reasonable?

Are the materials well organized?

Are the materlals complete?

Are evaluation procedures or tools provided?

Do the materials proviaw obvious entry polnts to core
sclence/soclal studios courses? (If being Infused)

7. Distingulshing Tharacterlistics

8. Oveiall Evaluative Comments

N/A




HOW CAN WE DEVELOP GOOD STS LESSONS OR UNITS?

Background Notes

Many teachers may find it difficuit to iocate materiais on the particular STS issues or concepts they
have decided to teach. Others may not be ready to Invest any of their materiais budget in STS
materiais — or may have r.o budget for such purchases. Thus, the abiiity to iocate usable materiai in the
popuiar media and develop iessons around that material wiil be a necessary skill in fiting STS into the
curricuium. This activity aims to help participants begin developing that skii.

The activity opens with a search through magazines and newspapers for STS items, which par-
ticipants then anaiyze as to their content and relationship to the curricuium. Then participants use a
worksheet to outline iessons based on the materiai.

Two supplements to the activity can . » used at the facliltator's discretion. Because a vertical fiie on
STS issues can be a great aid to teachers, we inciude (as Handout 15) an activity that involves students
in the development of such a file. Second, because achieving the varied goais of STS education re-
quires the use of a varlety of teaching strategies that motivate and involve students, we have included
guidelines on various teaching strategies in Appendix B. These may be distributed to participants as
take-home maieriais, be discussed as a iarge- or smali-group activity, or be avaiiable as resources in
the iesson development portion of the training activity. Aithough some teachers may be conversant with
@'l these strategies, others may need encouragement to incorporate them into STS iesson plans. The
t.ainer can determine whether use of the Appendix B materiais is appropriate based on his/her
knowledge of the audience.

Conducting the Activity

Materials Needed: Coples of Handouts 11, 12, 13, and 14; Transparencies A, D, L, F, and G; overhead
projector; posting paper, markers, tape; coliection of current newsmagazines, newspapers, and
textbooks; copies of Handout 15 and materiais from Appendix B {optional).

Activity Objectives: Pariicipants should be able to (1) identify materlai covering STS topics in the
popuiar media, (2) evaluate the appropriateness of the content presented in such materiais, and (3)
develop a iesson plan around identified materiais.

Suggested Steps:

1. Discuss briefly the fact that teachers may not be able to find or afford published curriculum
materiais on the STS concepts and issues they want to cover in their courses. Thus, the abiiity to
develop iessons based on other materlais wiil be important. Luckily, such materiais are easy to find in
the popular media.

2. Distribute copies of Handout 11 and magazines or newspapers to each pair of participants. Have
pairs go tirough the magazines or newspapars until they iocate an item that covers STS content. They
shouid anaiyze the content of the item usirg the questions on the handout. You may want to have
Transparencies A, D, and E and an overhead projector avaiiable so that participants can review the
concepts, issues, and interactions discussed in earlier activities. Aliow ebout 20 minutes for completion
of this task.

3. Ask the pairs what “opics they found. Post the togics. Wha trends do they see? How difficuit was
it to find topics? What important issues were not covered? What kinds of sources might have informa-
tion on these issues? This is an appropriate time to point out the utility of developing a verticai file on

an
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STS Issues; working with the bullding media speclalist is recommended to prevent duplication of
teachers’ efforts. If you wish, you may distribute Handout 15, which provides directions for a lesson In
which students help develop the vertical fiie.

4. Then ask each palr to report briefly to the group on the analysls of thelr item —describing the In-
teraction that Is stressed and any concepts that could be dv ‘eloped using the item and identifying
where In the curriculum the item might fit. Allow time for bralnstorming of additional cornectlions be-
tween the items found and existing courses. Post these lists as well.

5. Distribute coples of Handout 2 and go over the lesson-development process it presents step by
step. In discussing the development of knowledge, skill, and attitude objectives, go over the list of STS
skills (Transparency F) and the guidelines for education on values and attitudes In STS (T ransparency
G). Particlparts might also find the list of actlon verbs for Instructional objectives (Handout 12) helpful.

In discussing selection of strategles, urge teachers to vary from the traditional reading/iecture/dis-
cussion mode. You may want (o post the list of strategles covered In Appendix B on a posting sheet
and ask teachers to choose from this list In developing thelr lessons; you might even assign a particular
strategy to each particl.ant palr. Depending on the group with which you are working and the time
avallable, you may wish fo go over some of the materlal prasented in Appendix B or make coples of the
material available to palirs as they work.

Stress the importance of planning how a lesson will be debrlefed —how students will be helped to
Jraw cut the major ideas from the lesson and make connections between those ideas and what they
have learned previously. The list of questions on Handout 14 Is provided not as a prescriptive list, but
as a starting point for generating debriefing Guestions. It can be distributed to participants at this time if
you wish. Note that none of the questions on the list can be answered with a one-word response. All re-
quire thought and have more than one correct response.

While teachers need nct spend a great deal of time on evaluation In this activity (evaluation Is
treated more fully in Chapter 6), thinking about possible ways of evaluating an actwity provides & check
on whether the objectives are specific enough.

6. When you have gone over the handout and answered any questions, have the pairs work
together agaln, planning a lesson on the item they analyzed In Handout 11. Allow about 30 minutes for
the palrs to work on thelr lesson pians.

7. Bring the group to order. Ask each palr to identify the skills and attitudes they targeted, as well
as the teaching strategy they dec'ded to use. What kinds of debrlefing questions did they develop?
Allow considerable time for sharing before discussing how well the process worked for participants and
soliciting any suggestions for adapting the process.

8. Conciude the activity by asking part'clpants to brainstorin how they can share Informetion from
this activity wikh other members of thelr district, school, or department and how teachers might
cooperate with librarlans/media specialists In bullding STS vertical flles for teacher use In lesson
development and student use In conducting research. Post the responses.




Handout 11

ANALYZING STS INFORMATION FROM THE ...EDIA

Directions: Work with a partner. Look through magazines and newspapers untll you find an tem that
covers an STS topic or Issue. Read the item and answer the following que.tinns about it.

1.

2.

What STS issue or toplc does this item cover?

Arg all three elements of STS —science, technology, and soclety —embodied In this item?

Which STS Interaction Is stressed?

What STS concepts could be developed using this item?

Is the content directly applicable to the lives of the learners both now and in the future?

Is the topic Important In the world today and Is it likely to remain Important for a significant portion
of the students’ adult lifetimes?

Is the toplc one In which students show an interest?

In what courses would this toplc fit?

Is the topic appropriate for the maturity level and cognitive development of students in those cour-
ses?

10. Based on this analysls, Is the item appropriate for use as the centerplece of an STS lesson?

<
«
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Handout 12

DEVELOPING AN STS LESSON

Directions: Using the item you analyzed in Handout 11 (or another item if your analysis indicated that
the original item would not be appropriate m.aterlal for an STS lesson), develop a lesson by following
the steps given below.

Writing Objectives

Think about the purpose of the lesson. What knowledge do you want students to gain? What si:llis
will you Introduce or relnforce? What values and attitudes “viii you target? It may be helpfui tc remem-
ber that knowledge, skills, and attitudes can be categorized as fol.ows:

Knowledge Skills Values/Attitudes
Interactlons Processing Information About Knowledge

Concepts Solving Problems About Persons Engaged In
Scientific Inquiry

Issues Making Decislons About Citizenshlp In a Free
Soclety

Write at least three objectives for your lesson. Write your objectives so that you will be able to
measure whether the desired outcomes have been achieved:

Developing th2 Instructional Strategy

In planning what Instructional strategy to use, you will need to think about several factors: how to
engage studant Interest, how to develop the topic or concept at the heart of the lesson, how to provide
for skill practice, and how to debrlef the lesson so that students are able to draw out the major Ijeas
and make connections between those Ideas and thelr previous learning. How will you Introduce the le
son? Describe how you will engage student Interest in the materlal.

What teaching strategy will you use to convey the lesson’s main idea? Briefly outline how you
would teach the lesson; be sure to provide for skill development/reinforcement.




List three to five questions that could be used In debriefing the lesson.

Evaluating the Lesson
Briefly describe how you would evaluate student achlevement of the Instructional objectives.
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Handout 13

ACTION VERBS FOR INSTRUCTIONAL OBJECTIVES

KNOWLEDGE: cites, defines, describes, identifies, Iists, matches, names, polnts out, recalls, recog-
nizes, relates, remembers, repeats, rephrases, reports, states, tells, writes

COGNITIVE PROCESSES:
Questioning and Searching: asks, discovers, locates, questions, researches
Observing and Organizing: identifles, observes, orders, sequences

Measuring and Classityiig: arranges, assoclates, catalogs, categorlzes, counts, distingulshes,
groups, labels, orders, nrganizes, outlines, places, quantifles, rearranges, reorders, sorts, structures

Analyzing and Synthesizing: analyzes, assembles, breaks down, composes, constructs, comblnes,
creates, depicts, derives, designs, detects, develops, devises, differentlates, divides, examines, ex-
periments, expresses, extracts, formulates, identifles, llustrates. Inspects, Integrates, Inventorles,
lists, .nakes, organizes, outlines, points out, prepares, plans, produces, puts together, proposes,
questlons, relates, separates, synthesizes

Identifying and Describing: describes, gathers, recognlzes, researches

Hypothesizing and Predicting: deduces, develops, derives, draws, extends, extrapolates, formulates,
generates, presents, proposes

Separating and Controlling: compares, contrasts, distingulshes, identifles

Exploring and Evaluating: appraises, argues, assesses, chooses, criticizes, decides, describes,
evaluates, explains, grades, judges, justifies, measures, ranks, rates, rejects, scores, states worth
of, validates, welghs

Deciding and Acting: enacts, identifles, justifies, selects

ATT\TUDES: advocates, acclalms, approves, belleves In, chooses, defends, demonstrates, cpposes,
pralses, prefers, reacts posttively or negatively toward, recommends, ~_jucts, selects, supports




Hanout 14

STS QUESTIONS

This short list of questions can ve used to help stimulate thinking about developments In sclence,
technology, and soclety. The questions can be used or adapted for use in debrlefing many STS les-
sons.

For each story, invention, event or process under consideration, ask the following questions:

1. What are some llkely short-term effects on sclence, technology, and soclety?
2. What are some likely long-term effects on STS?

3. What simllaritles are there to events that occurred In the past?

4. Who are the specific actors In this development?

5. What are the religiov=, moral or ethical implications?

6. What a.re the military implications?

7. Whnat are the political Implications?

8. What are the economic implications?

9. How important Is physical location to the development? (Could this only happen in one specific
place?)

10. What Is the scope of the development? (How widely will the effects be felt—locally, nationally, or
globally?)

11. What Is the lIkelihood of any risks from this develupment?
12. What Is the potentlal magnitude of such a risk?

13. What power or control do locai/state;national leaders have over this development and concurrent
risks?

14. What power or control do citizens have over this development and concurrent risks?
15 What are the benefits of this development?

16. What are the drawbacks of the development?

.
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Handout 15

ENVIRONMENTAL SCANNING

Introduction:

A vertical flle of materials or- STS trends, topics, and Issues can be an Invaiuable todl In developing
STS lessnns. This activity describes how students can be Invoived In “eveloping the vertical flle as they
learn about a popular form of futures forecasting—the extrapolation of past-to-present trends Into the
future. This technique Is called trend extrapolation or rend forecasting. If, fur example, population
growth In & small city In the United States has bean at the 2-percent level for the past 40 rears, one
might exwapolate or (extend) this trend Into the future, say for the next 15 years. This mode of forecast-
Ing assumes c.ntinulty (as opposed ‘o change) from the past to the present and Into the future. It as-
sumes a trend or pattern will remain constant with little variation. It further assumss thz* dramatlc shifts
and "revalutions" are ui. sormmon and relatively unpredictable.

One way to do trend forecasting Is by use of the technique of environmental scanning. This Invol-
ves selective scanning of the voluminous popular literature: newspapers (e.g., Wall Street Journal, New
York Times, Washington Post, and local papers), newsmagazines (e.g.. Time, Newsweek), best-selling
non-fiction (e.g.. Megatrends), general Inierest magazincs (e.g., Omni, Money, Atlantic), radio programs
(e.g.. Natlonal Public Radlo), television programs (e.g., “Nova” series on PBS), and other similar sour-
ces. With a little practice, one quic«y picks up the skill of “scanning,” of picking out items that describe
present trends on crucial toplics. Most items can be summarizec !n 50 -/ords or less (look for totals and
percents), and then can be keyed 10 one of several topic categories. -.udents will have an opportunity
to practice using the scanning techniques in this lesson.

Objectives: Students wlll be able to:

1. Selectively scan the news of the day.

2. Select, clip, and flle possible trend item:s.

3. Use a category syste.n for keying items.

4. Become Interested In and pursue a category.

5. Descrlbe trends within a single category.
Grade Level: 9.12
Teaching Time: 3 class periods
Materlals: Coples of trend categories ... ! students; coples of enough 3" x 5" cards for each student
to have 10-20 cards; enough coplas of recent newspapers and magazines for all students to select and
clip trend items (students mi, "t be asked a week or two In advance of this lesson to bring In

newspapers and magazines th - famllles no longer need or use; be sure to provide storay  places for
these); samyple trend cards prepared by the teacher: 12 flle folders for clipped items.

Adapted from Teaching About the Future: Tools, Topics, and Issues, by John D. Haas and others
(Boulder, CO: Soctal Sclence Education Consortium, 1987.)

-
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Procedure:

1. Explain to the students the technique of trend forecasting; describe environmental scanning as
one form of this type f forecasting. lllustrate trend forecasting by having students draw on past-to-
present trends they have experienced already In thelr lives. For example, every year students have been
In school, they “ave 180+ days; thus. unless they are seniors, next school year will also be 180 +
days. Other examp'es for students to consider are the fact that the sice of an elementary school’s first
graue next year devisiids 1 that school’s kindergarten class this vear, plus new residents and minus
families that move; and the life cycle in famlilies of birth, growth, and death as represented Ly
gr 11dparents, parents, and children.

2. As a tool both to guide the scanning process and to ald in keying and filing items, a category
system Is useful. Below Is an example for twelve STS Issues, though many other categorles could be
added. Explain the three-letter codes, the categorles, and the examples. Encourage students to
famlliarize themselves with the system by asking for thelr “opinlon forecasts” (based only on ex-
perience, nunches, and Intuitlon) of trends for four or five examples drawn from several categorles.

Trend Categories

Codes Categories Examples

POP Poptlation growth World population
Immigration
Carrying capacity

WAT Water Resources Waste disposal
Estuaries
Supply
Distribution
Ground water contamination

HUN World Hunger and Food Resources Food production
Cropland conservatior:
Crop yields
Diet
Drought
Fertilizers
Malnutrition

AIR Air Quality and Atmosphere Acid rain
CO2
Depletion of ozone
Global warmirg

WAR War Technolog;,’ Nerve gas
Nuclear developments
Disarmament
T sm
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Codes Categories Examples

ENE Energy Shortages Synthetic fuels
Solar power
Fossil fuels
Conservatinn
Oil production
Geothermal power

LAN Land Use Soll erosion
Reciamation
Urban Devel s)pment
Wildlife habstat loss
Deforestation
Desertification

HHD Human Health and Disease Infectious and noninfectious diseases
Stress
Noise
Diet and nutrition
Exercise
Mental health
Addictions
Pharmacology

HAZ Hazardous Suvstances Waste dumps
Toxic chemicals
Lead paints

EXT Extinction of Plants and Animals Reducing genetic diversity
Wildiife protection

NUC Nuclear Reacto,s Waste management
Breeder reactors
Cost of construction
Safety
Terrorism

MIN Mineral Resources Nonfuel minerals
Mining and the environment
Low-grade deposits
Recycling/reuse

3 Before tuiring the class loose on the newspapers and magazines (they can also draw from radio
and television, at home and/or at school), show them how you did a few sample cards (four or five) and
where you found the iter's yoi summarized. Here you can point out the ways to summarize an article
in 50 words ur less: by focusing only on the trend(s), by being cryptic in uss f words, and by using
numbers or parcents. Be sure you read the symbol of the categorv you assigned each card to; em-
phasize that the symbol should be placed in a consistent place on every card.

4. Next, make sure each student has ten or more 3" x 5" cards and at least *wo sources (i.e.,
newspapers and magazines). Have them search for just two trends; suminarize each one on a card:




and then key each card to a category by use of one of *“.e tirree-letter symbols. Give students about 30
minutes to do this. Then ask each student to read to the class one card (l.e., summary of trend and
symbol for category).

5. Now students should be ready to continue scanning, searching out and clipping items, sum-
marizing items on cards, and keying the cards and clipped items to categorles. Give them an hour for
this (In class, as homework, or as a combination of the two), and encourage them to do at least ten
cards, but to do more if they want.

6. When each student has ten cards ieady, there will be approximately 250-300 cards ard clipped
items among all students In the class. On the chalkboard, recurd the number of cards prepared for
each of the 14 categories. For the category with the most cards, have students read thelr trends to the
class. Do a few more categories (maybe the second- and third-place categories from your chalkboard
tally) if you want and have the time.

Follow-up:

If you wish to extend the lesson into a project for a few weeks, a quarter, or for the rest of the
semester, have each student (the entire class or only those so Inclined) speclalize In just one 5r two
categoriss. The end result of such a project migl.: be one of the following: (1) a collection of 40-50
cards and clipped items In a singie caicgory, (2) a compliation of 40-50 cards In a summary essay, (3)
a collection plus a scrapbook, (4) an essay plus a scrapbook, or (5) a short story (or other creative
product) basaed ~n the cards In a category.

{ ~
]
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5. IMPLEMENTING STS

Seneral tralning objectives addressed by the activities In this chapter Include:
¢ To help participants identify goals and objectives for an STS course.
¢ To engage participants In the initial steps in content selection.

e To demonstrate in a nonthreatening way the potential for Interdisciplinary planning and

teaching.
¢ To help participants develop an implementation/action plan for STS.
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HOW CAN THE SCIENCE AND SOCIAL STUDIES DEPARTMENTS
WORK TOGETHER?

Background Notes

Many proponents of STS education have argiied for develci:ment of interdisciplinary courses that
go beyond the bounds of only science or only social studies. The deveiopme 1t of such & course,
however, demands a high level of commitment as well as adequate resources and support from t* 2 ad-
ministration and teachers in both departments. While teachers should be exposed to the idea o an in-
terdiscipiinary course, to suggest that such a course is the way for scierice and social studies teachers
to cooperate can be intimidating and limiting.

This activity is designed to heln participants think about a range of ways in which science and so-
cial studles can cooperate In providing STS education. Participants begin by reading an STS lesson
from the Model Lessons for Secondary Science Classes and suggasting the courses in which the class
would be used: sclence and soclal studles teachers compare the ways in which they would present the
activity. The activity Is used to stress that the two teachers can do the same lesson but bring different
perspectives to it. Participants then place themselves on a continuum from compiete lack of coopera-
tion to total cooperation and identify some of the Intermediate points along the continuum. Particlpants
get together in grade-leval groups to discuss first steps that could be taken in moving along the con-
tinuum. To conclude the activity, participants read and discuss three case studies of Interdisciplinary
courses. .

It would be helpful for the trainer to know, ih advance, what constraints may be plaved on coopert.
tion In participants’ district or school. Knowing whose approval Is needed to impiement cooperative
plans will aid in developing action plans.

Conducting the Activity

Materials Ne xds: Copies of Handouts 16 and *7 for all participants; enough cop'es of Handouts 18, 19,
and 20 for one-third of the participants; posting paper, markers, tape

Activity Objectives: Participants should be able to (1) describe how & sclence teacher and soclal
studies teacher could enrich an STS lesson by providing different perspectives, (2) suggest ways to fur-
ther cooperation between the sclence and soclal studies departments, and (3) list first oteps in axplor-
ing how an interdisciplinary course might be developed.

Suggested Cteps:

1. Point out that while individual teachers can do a great deal to infuse STS into their courses,
cooperative efforts between social studies and science teachers can be even more effective. In this ac-
tivity, participants will begin exploring some avenues for cooperation.

2. Pass out copies of Handout 16, a lesson on garbage disposal and decision making. Point out
that the Subject/Grade Level designation is left blank. Ask participants to read the activity, determine In
what courses they think it could oe used, and think about wh 't aspccts of the lesson they would stress
if they used it in their classrooms. Allow about 10 minutes for this task.

3. Ask participants to call out all the classes they felt the course could be used in. Post the respon-
ses. You may wish to point out that the original author of the activity suggested that it could be used in
civics, government, and ary secondary science course; It also supports language arts through the ~iit-
ing exerclse!
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4. Next, discuss how participants wouid present the issson—what aspects would they stress? Post
their responses, iooking for differences between the science and soclal studies teachers. Wouid the dif-
ferent emphases of the two disciplines enrich the learning for students?

5. Ask participants to suggest how a sclerice and soclal studies teacher might cooperate In present-
Ing this .esson. Explain that there are many forms of cooperation, which can be placed along a con-
tinuum from total isolation to total cooperation. Designate ane wali of the room to represent the con-
tinuum; ask severa: voluntesrs to place themselves along the continuum according to their current level
of cooperation. Ask each to exolain his/her reasons for the choice; if their responses inciude any ex-
amples of cooperation, post these.

6. Ask participants to suggest other ways of cooperating that would fall between the two ends of
the continuum. These might include sharing of notes between sciei.ce and soclal studies teachers to
look for cennections; setting objectives to take advantage of the connections and to highiight bridges;
Joint ptanning of concurrent, mutually supportive units; joint planning of an Integrated unit; team teach-
ing of an integrated unit; team teaching of an integrated course.

7. Divide the group into smaller, grade-ievel + oups, giving sach group a copy of Handouwt 17 for
use in devoloping a work plan for improving coopw.ation between the dapartments. Encourage groups
to ba realistic it is better to begin with a limited plan that can be achieved than a far-reaching plan that
Is destined for faliure. Allow about 15 minutes for this task and then have groups share their plans.

8. Teli participants that they are going to read some case studies of cooperation between science
and soclal studies teachers. Form groups of three, giving each memb-~r of a triad a different handout —
18, 19, or 20. Each person is to read the case study he/she has been given and report on it to the other
two members of the groun. The groups should then discuss the cac ~ studies, developing at least one
suggestion they can adapt or use and one caution they should keep in mind as they proceed with their
cooperative efforts. Allow 20-25 minutes for the group work.

9. Reconvene the groups and ask them to share the ideas they are going to use c.nd the cautions
they are going tc heed. Post these for further thought and discussion.
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Handout 16

LETTERS TO THE CITY COUNCIL

Introduction:

If all the garbage In the United States was collected and put Into garbage trucks that were parked
bumper to bumper, the line of garbege trucks would stretch from California to Florica This analogy
suggests that the United States has a garbage problem. in some states, the problem Is a monumental
one. Most of the states In tha northeastern United States have run out of land on which garbage can be

disposed. These states are turning to such aiternatives as Incineration and mandatory recycling
procsams.

in this lesson, students read about a hypothetical community that must decide what to do about lts
garbage pt Jblem. Students review information provided by various sources, work In a group to discuss
the alternatives, and write individual reports to the city councll regarding the decislon to be made.
Objective: Students will be able to:

1. Explain ‘~hy the United States has a garbage problem and where that problem is most severe.

2. Describe risks Involved with the various disposal technologies.

3. Analyze a case study and propose a snlution to the problem presented In the case study.

4. vajue the abllit;y ¢ aach Individual to help solve the garbage problem.

5. Value the process by which consensus Is reached.
Subject/Grade Levei:
Time Required: 1-2 class periods

Materis!s and Preparation: Make coples of the student handout for all students. Make a set of Consul-
tant Cerds for each group of five students.

Procedure:
1. Int;oduce the garbage problem using the analogy provided In the Introduction.

2. Diatribute coples of the student handout. Have students read this Information individually. Review
the information provided with the class.
3. Go over 'he steps Involved In making a decision. List these on the chalkboard:
o Identify the Issue.
« Determine aiternative solutions for the issue.
e Weigh the costs and benefits of each alternative solution.
o Determine the most appropriate solutlon for the Issue.
Discuss each step with the students.

4. Divide t+~ ciass Into groups of fiv. students. Give each group a set of Consultant Cards. Have
students read and discuss the cards In their groups. They should then begin the decision-making
process. Each group should appolnt one person to take notes as the decision-making process |s impie-
mented. This person wiil report back to the entire class. Alluw groups time to determine a pioposed
plan of action for this situation.
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5. When all groups have ccmpleted their decision-making process, ask each group to report back
to the class. The group reporters should report the following:

o What was the issue identified?
o What were the al*ernatives?
o What were the costs and benefits of each alternative?
» What was the final solution adopted by the group?
o Why was this alternative adopted?
6. After each group has reported, ask the entire class th.e following questions:
» What is the value of using this type of declsion-making process to help solve a problem?
 What coula mdividuals do to help solve a local garbage problem?

* Who should be responsible for deciding what kind of garbage disposal faciiity a community
uses?

¢ How impartant should individual opinlons be in a community declsion?
* How can individuals become more involved In focal, state, and natlonal decislun making?

7. Conclude the lesson by asking each student to prepare a writien report, address;ed to the Green-
ville City Councll, that will {._"p the city council make its decision about the kind of garbage disposal
facility to build.

Evaluation:

Key to this activity Is the students’ understanding of the decisicn-making process. You will need to
circulate around the groups, listening to the discussions to determine if all students are participating in
the process. The written repon prepared by each student should give evidence of the process that was
conducted by each group, as well as students’ understanding of the garbage issue.

Extension/Enrichment:

1. Have students visit a city council or county commissioners meeting to learn more about how
local decislons are made. Or invite the mayor. city manager, council member, or commissioner to ac
dress the class, discussing the individual's input into the decision-making proress of a community.

2. |dentify local issues through the newspaper or electronic media. Have students research these is-
sues, discuss the aiternatives that could be suggested, and come up with a proposed solution. En-
courage students to write letters to the local newspaper expressing opinions about the Issue studied

Resources:
“Buried in Garbage,” Washington Times (January 17, 1986), pp. 6-17.

Diamond, Stuart, “Garbage — Our Wasted Resource,” Newsday's Magazine (May 6, 1979), pp. 18 +.
Hornig, Roberta, and James Welsh, “Garbage Piles Up, And Up, aAnd Up,” The Washington Star (1970).
Johnson, David P., “Trash Tells a Tale,” The National Observer (December 20, 1975), pp. 1-14.

Marcus, Steven J., “The Cost of Was.s,” New England/Boston Sunday Globe (May 23, 1976), pp. 11-
12+.

Shavitz, Burt, “Fighting to Save the Earth From Man,” Time (1970).
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Student Handout

GREENVILLE'S GARBAGE

Greenville, a city of 63,000 people, is faced with a technology dilemma. Because of the amount of
garbage produced in the city, the landfill will be full within two years. After extensive research, city offi-
clais have determined that two solutions to the problem must be considered. Either the city will build
another landfill next to 2 current landfid, or it will build an incinerator where the city's garbage can be
burned.

These two options have been carefully considered by the city council. Experts have presented infor-
mation for the city councli to consider. input from residents of Greenvilie will aiso be important for the
city counci to consider prior to making its decision. After all the citizen input has been considered, the
city council will make its decision.

You are a member of a citizen's group that wiil send a recommendation to the council. in your
group, review the information provided by the five special consuitants. With your group, decide what
actlon to recommend to the city counchi.




Consuitant Cards

Carol Johnson, Hydrologlst

As a hydrologist, | evaluate the levels of pollutants found in our groundwater. Since Greenville
relies on groundwater for its drinking water, our water supply must remain uncontaminated. If a new
landfill is built at the proposed site, there Is a 35 percent chance that contamination will o~cur. Al-
though the Envionmental Protection Agency requires that all new landfills be lined with speclal plastic
materials and that regular testing be done for leaching of hazardous chemicals into the soll and even-
tually the groundwater, strong evidence shows that even the best-bullt landflll will eventually leak, con-
taminating the soll and water. Testing to determine If leaking is occurring is very expensive. However,
cleaning up contamination can cost as much as $50 miliion.

Jake Summers, Sanitation Engineer

The current landfill will be completzy filled in less than two years. The proposed landfill can be
built at a cost of $78,000. It will cover 10.3 acres of land. At the rate at which Greenvilla's garbage
production Is Increasing, this facllity should last the city about 20 years. Because of Its increased
capacity, the city should consider hiring an additional 25 workers to cick up, haul, and manage the
solid waste at the landfill site. Every regulation will be followed to erisur: that this new landfil will be
safe and will not cause pollution.

Ed Winters, Environmental Consultant

| have very mixed concerns about both of the suggested waste disposal facilities. The landfill will
be built adjacent to the existing faciiity, but the proposed area will also use part of the land that has
been set aside as a wildiife preserve. This area has been a favorite for hikars campers, and
birdwatchers. The proposed landfill could endanger the wildlife. Unless the city Is very careful about
disposal of hazardous chemicals in this new landfil, air and water pollution could be a prcblem.

Maggle Henry, Construction Engineer

The incineration facility that has been proposed for Green' "le will cost approximately $12.3 million
and will be able to handle 450 tons of garbage per day. If all safety specifications are followed, alr pol-
lution will be minimized. Because the ash that results from the burned garbage has been classified as
a hazardous waste by the EPA, it will need to be disposed of safely. The Morrison landfill has agreed
to let Greenville dispose of its ash there If properly stored in sealed barreis. This will add an additional
$55,000 per year in disposal costs.




Gary Miller, City Personnei Manager

Both of the proposed facilities have economic pros and cons. | have listed those in a chart.

Landfill —

Pros: Wil provide adequate garbage disposal fo~ 20 years.
If monitored, will not cause air pollution.
Is less expensive than incineration facility.
Will employ 25 new individuals.

Cons: Has the potential to cause groundwater pollution.
Has a limited life (20 years).
Will damage part of the wildlife preserve.

InCinerator —

Pros:  Can handle 450 tons of garbage per day.
WIll employ 43 new workers.
Will provide some of the heat and electrical energy for the city, saving the city
$35,000 per year.

Cons: WIll cost an additional $55,000 per year to dispose of toxic as.
Could be a source cf air pollution, particularly dioxins, which are hazardous to health.




Handout 17

COOPERATION PLANNING WORKSHEET

Grade Levei:

Sclence Course(s) Taught:

Soclal Studies Course(s) Taught:

Possible STS Topics/issues Applicabie to Both Courses

Forms of Cooperation We Wiil Try During the Next Semester:
_____Sharing of notes to iook for connections
____Setting objectives to take advantage of connections and to highlight bridgss
_____Joint planning of concurrent, mutually supportive units
___ Joint pianning of an integrated unit
____Team teaching of an integrated unit
_____Team teaching of an integrated course

Other:

Administrative Support or Approval Required.

We wiil begin our cooperative efforts by doing the following'

Date for next meeting:

Ky




Handout 18

CASE STUDY 1: ENERGY AND US

Kelly Walsh High School Is located in Casper, Wyoming, a community of approximately 50,000
people. Kelly Walsh has 1,300 students and 85 teachers in grades 10 to 12.

Energy and Us was conceptualized after the fall of 1972, following a major temperature inversion
caused in part from a blanket of smog from the Dave Johnston Power Plant 25 miles east of Casper. A
survey about the incident revealed how little students knew about the production and use of electrical
energy and the environmental implications of the process. Science teacher Elizaheth Horsch end social
studies teacher Roxie Dever decided to develop an integrated course using the pawer plant as a case
stu'y. Pacific Power and Light Company, owners of the plant, agreed to provide assistance with
projects.

Students brainstormed questions about the power plant; based on student input, the aspects of the
power plant that would be studied ard the “people” impacts that could be examined were outlined.

Since that first year, each subsequent year's case study has been different with respect to topic
design, materiais used, and activities. The common threads are the use of student questions to shape
the study and the focus on science-related soclal issues—land use, the degradation of a natural stream
by development, the pdliution of the river by a poorly operated sewage treatment plant, the confiict be-
tweon the mining of gravel and the developraent of a state park.

In addition to the case study each year, units on other topics (natural resources, land use, energy,
governmental process, personal energy consumption, critical thinking) are included tc 3ive students a
general background. The length of these units varies aepending on the time required for the case study
and the relevance of the materiais to the case study. The units can be coordinated into or team iaught
by soc:al studies and science teachers. For example, a unit on energv consumption and packaging was
used in an American problems class as well as chemistry.

The goals for this project have been to:

¢ Develop positive attitudes toward science and its relevance to the individual, socicty, and the
environmant.

¢ Develop and apply, !nrough science experiences, rational and creative thought processes.

e Employ the language, tools, and materials of science for collecting, organizing, and com-
municating information.

e Acquire and apply scientific knowledge, concepts, laws, and principles to interpret the natural
world.

e Use science experience as a means of fulfilling personal aspirations.

Students are ghven responsibility for designing the study and keeping track of data. They are also
given a major role in drawing conclusions and in disseminating study results. Efforts are made to
develop a close working relationship between students and the community.

The teachers’ role is to facllitate smali-group work, dire 5t lessons that provide background informa-
tion, arrange for guest speakers, plan figld trips, do community public relations, direct lab experlments.
and search for relevant information of a particular project.

Student evaluation is based on class participation, record keeping, tests, and participation in out-of-
class activities. The best evaluation instrument is the student notebook. Evaluation of the program Is
based on student interest, response, participation in community affair, and the continuing concern and
interest of students who have completed the class. The team teachers aiso mutually evaluate the effec-
tiveness of instruction.




Benefits identified by participants include:
e Students and teachers learned to work closely with each other and with the community.

e Both students and teachers developed a broader understanding and knowledge of science
and soclal Issues.

e Fellow teachers provided a pool of expertise.

e Sivcients were depended upon to help with various components of the project

¢ A toxtbook was not used.

¢ Teachers became more flexible and responsive to student interests and abllities.

e Students learned how to investigate actual problems witi no precetermined answer.

e Latitude w=~ provided for individual students to determine which aspect of a study they
wished to pursue.

e Latitude was provided by the administration for selecting topics, selecting materlals and
guest speakers, involving the community, scheduling the class, using a common planning
period, and facilitating transportation.

o Class members learned to rely on each other.
e Program evaluaticn was shared with students.

e Contact was made with interesting people from government. business, industry, and *ve
community.

The drawbacks of this type of project include:

¢ Because developed materials or a textbook were not being used, unexpected situations and
problems often occurred.

¢ Being able to tallor parts of tiie activities for both interest and ability level was very difficult.
e The lack of activity demonstrated by some students was very obvious.

e Or= team or a few members of a team often failed to produce resuits for which they were
responsible.

e Evaluation of the Individual students for grading purposes was quite difficult.

e Plannii ; and impiementation of this program required a major time commitment, necessitat-
Ing the use of a paraprofessional to help with plan:’ng.

e A retrieval system for identifying avallable materials would have been useful.

Note: Horsch and Dever had hoped this program would be an ongoing one at Kelly Walsh High
School. Because of a change In curriculum guides, however, this p vgram w. 5 discontinued.




Handout 19

CASE STUDY 2: HUMAN ECOLOGY

The Brandywine School District, which includes Brandywine and Concord High Scinool~ 's in north-
ern New Castle County, Delaware. Brandywine High School has 1,100 students and 7uv Jachers,
grades 9 through 12. Ccacord High Sciool has a bit larger student population and 10 additional
teachers.

The Human Ecology progiam began at Brandywine High School in September 1980. The program
was introduced at Concord High School in September 1982. This program attempts to provide instruc-
tion giving students the nriowledga, skills, and attitudes they need to become active forces In the Im-
provemeit of the k-man coidition. The course brings together the subjects of soclal studles and
science to give students a comprehensive look at the human condition today and where it appears
headed inthe e The course enables students to see how people, society, and nature relate to one
another, and how these facturs affect their own well-being as well as that of the people around them.

Jack Carney, who developec the concept of the Human Ecology program, presented the model to
.he New Castle County School District's Curriculum Council. The model was approved for possible In-
struction in the schools. In 1979, an ad hoc committee met with Can.ay to develop a curriculum
program ‘n Human Ecology. The school district administration made a commitment to the basic con-
cept, the n.odel, and inservice training fc. the development of the program. Since the Inception of the
program, one teacher unit has been committed to the program. Federal funding was obtained for Inser-
vice training. Funds were also provided to support teacher summer curriculum developmen workshops
for three years.

The Human Ecology program was introduced as a science elective course, with the central focus of
the program being the development of the i:uman and the well-being of Individuals ard familles In thelr
social and physical er.vironments. The following content areas are especially pertinent:

e Patterns of reproduction and child-rearing practices that reduce the probabliity of future
physicil and mental hardicaps, including the influence of substance abuse, infection and
nutrition on the growth of the fetus, and the importance of sound child care during eary
stages of development.

¢ Elements necessary for or detrimental to the psychological health of human belngs, such as
psychological and physiological characteristics of stress and the coping skills tc mediate
stress; cause and prevention of teen-age suicide.

e Physical factors of the natural environmant (water and air pollution, land usage, and energy)
that interfere with the optimal growth and development of human beings. Speclfic problem
areas covered are population growth, solar and nuclear energy, and environmental poliution.

e Factors responsible for the development of heaithy Individuals anc families according to
recognized authorities, such as stages of human development, factors Important to the selec-
tion o a marriage partner, and roles and functions of a family.

¢ Development of positive human relationships, the ways of Improving effective human relation
skills, and the benefits derived irom practicing effective human relatlon skills.

Student goals include:
¢ Developing an appreciation for the beauty of knov.ing vs. not knowing.
e Seeing the history of scientific discovery in relation to the career efforts uf living people.
¢ Recognizing the value of scientific research in making people's lives more productive.
¢ Knowing that the siudy of science Is fun, profitable, and mind-expanding.
¢ Feeling that scientific knowiedge belongs in the mind, , .t just in the lab.
¢ Acquiring habits and attitudes necessary for responsible citizenship.
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e Developing a concern for moral, ethical, and spiritual values.
e Developing an appreclation for one's worth as a memoer of soclety.

Students use roleplays as a way to learn about the content of the varlous topics within :he
program. This process also affords them the ¢pportunity o formulate their cwn attitudes and ideas
while gaining insigh: irto the attitudes and ideas of other people. Additionally, }.stening and d'scussing
various topics, giving orai presentaticns to the class, participating in cooperative group learni.ig, view-
ing and discussing audlovisual presentations, and participating in community service volunteer activities
are learning strategles that are en.ployed.

The course Is team-taughi, with guest Instructors from varlous disclplinas and places of employ-
ment used to enrich the program. This approach has been effective in malntaining student Interest and
motivation.

The community service conponent of the program exposes students to the vast mechanismg
society hes developed to dea! with the effects of human suffering and seeks to help students under-
stand hew to avoid or change negative behaviors. As part of this commur:ity service program, students:

e Participate In a self-inventory.

¢ Work on improvement of refationships wi:"1 school peers.

* Focus on the physical and psychological development of the human.

* Relate norms or developmental benchmarks to thelr own development.

e Study the Influence of social institutions, marriage, family, and religion on human develop-
ment and seif-development.

* Learn about the influence of the physical environment on the development of humans.
e Help neighbors through volunteer service In a human service community agency.

Students are evaluated In the traditional manner, through four major tests, a final exam, teacher ob-
sarvations, and their participation in the community service volunteer activity. Pre/post evaluative data Is
avallable. Teachers are also evaluated through formal district-wide teacher evaiuation programs and ob-
servations cach year.

The benefits of this program are many:

¢ The value, ethical, and moral considerations of sclence-related social issues bezome impor-
tant as students become more aware of the values and attitudes of thelr peers.

* Support i3 given to the program through a variety of channels. The .;uperintendent supports
the program by sssigning a teacher unit to the program. Funds are also provided for cur-
riculum materiais and professional travel.

o Adiunct financlal support has been provided by the March of Dimes Birth Defect Foundation.

o Students take an active role in planning and implementing new additions to the program.
Enhancements or changes that could Improve this program Include:

* Addition of a stronger humanities component.

¢ Use of the program by re teaches.

o Start-up funds and a strong commitmem y administrators and staff to launch the program
at a new school.

e Funding coordinator to monitor the program on a regular basis.
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The Ecology and the Commwunity program was Initiated to prepare future voters to understand their
roles and responsibilities as determiners of alternative futures. Ecology and the Community begins
during the fall of the seventh-grade year. Science components of {~. program include:

students in grades K through 8.
o The principle parts and functions of the cell.
e Photosynthesis and respiration.
o Fcod chains, food webs, and feeding relat:nships.
« Decay organisms and their role in feeding reiationships.
e Population-limiting factors in the environment.
e Basic genetics.
¢ Selection, adaptation, and long-term change.
Students undertake an extensive investigation of an outdoor site each spring. This field investigation
allows for dire:ct experience with the concepts presented eartier in the year.

Of equal importance is the concurrent study of the community. In order to provide a balance
necessary to avoid a prejudicial, pro-environment point of view, students Isarn about the realities of
community costs and limited financlal resources. Social studies components of the program include:

Handout 20
CASE STUDY 3: ECOLOGY AND THE COMMUNITY
Jamestown, Rhode Island, with a population of 4,000 s the only town on Coananicut Isiand in Nar-
rangansett Bay. With modest resources, teachers and administrators still focus on quality education as
a major priority, thus consistently scoring at the top of the state in standardized testing, competitive
grants, and awards. The communlty has only one school —the Jamestown School, which houses 500
e Basic economics.

o Recent local history and community background.

e Town government. |
e Town services and cOsts.

e Town industries and busines:es.

o Taxes.

e Tow" budget.

¢ Jobs and the job market.

The social studies topics are addressed through a series of activities, simulations, interviews, per-
sonal research, and guest speakers. Students draw parallels beiween their community ana the environ-
ment. For example, students compare the impact on a herd of deer and a 10-parcent decrease in food
supply to the impact on their community and a 10-percent loss of jobs.

The culmination of the Ecology and the Community year of study is a series of simulations in which
students must make difficult choices between envircnmental and community concerns. The seventh-
graders present both sides of an environmental question and hold a schoolwide referandum.

The second phace of this program occurs when the seventh-graders move int- the eighth grade. At
this point, the students undertake cross-age teaching. Teams of two student volunt. rs present Ecology
and the Community lessons to students from grades K through 6. These ;ssons are planned by the
sending teacher, the receiving teacher, and the student team members. From these opportunities, stu-




dent knowledge Is reinforced, the experiences of the younger students are broadened, and the overall
Impact of the program Is enhanced.

This program Is evaluated through pre/post testing, with on-site visitations, and from follow-up
questionnaires In spite of three revisions of the program, however, the designers of this course have
been unable 10 demonstrate conclusi  results through the formal pre/post testing insiruments. One
theory about the lack of evidence indicating significant change, primarily in the affective domalin, is that
seventh-graders may have internalized the informed decision-making process bu* are not yet able to
verbalize it.

A small number of returns from ‘ollow-up questionnaires malled to nigh school graduates who par-
ticipated in this program Indicates that five years later, participants do show signs of being thoughtful
participants m citizen declsion making.

Identified strengths of the program Include:

¢ The neads of the comrunity were the benchmark for evaluating the program.

» Ecology and the Community is an easlly transported program. Teachers with a varieiy of
temperaments and styles have had equal success with the program.

» Implementation in another school can occur without schecule changes or radical changes in
school philosophy.

* The cost of adopting the program Is low because the amount of new materials to be pur-
chased Is small.

* Flexible activities ensure accomplishment of objectives.
¢ Students are actively involved.
* Social issues are united with sclience to produce a good hybrid program.

* Cross-age teachiny teams work ve., cffecively and help maximize the impact of financial
support.




HOW CAN V/E PLAN AN STS COURSE?

Background Notes

Paul CeHart Hurd has argued that "knowledge, whether of facts or methods, gains meaning from
the context w1 which it is used. Strictly discipline-based courses are too constrained .o convey the full
meaning of much that is taught. Facts are learned, but many are largely Inert and have little effect on
Caily life.... The STS themu is designed to make the study of scicnce productive for more students by
encouraging students to think about the social and personal implications of what they are learning."” By
developing a stand-alone STS course —whether semester- or year-long —this goal can be pursued daily,
not just on selected occasions in existing courses.

This activity Is designed to provide some guidance in developing an STS course or lengthy STS
unit. It is assumed that the aciwvity would be used only with a group empowered to make the types of
declsions called for—selc.tng content, writing objectives, deciding how to organize the course, and so
on.

In many cases whare an STS course has been decided upon, a rationale for the program has al-
ready been established by a policy-making agency such as the state department of education or schoo!
board. However, if this is not the case, it would be important to precede this activity with the two ac-
tivities from Cnapter 3; these activities should then be followed by diafting of a formal rationale state-
ment.

Once a rationale has been written, content for the course must be selected. Selecting content is the
major focus of this activity, which presents guidelines f(. developing knowledge, skill, and attitude ob-
Jectives, and Involves participants In beginning the content selection process. Subsequent steps, Includ-
ing selection and developr ant of materlals, decislons about teaching strategles. and program evalua-
tion decislons, can be taken using other activities In this manual.

Conducting the Activity

Materlals Needed: Coples of Handouts 13, 21, and 22 for all participants; transperencies A, D, E, F, G,
H, i and J, overhaad projector;, poster paper, tape, markers; any district or .ate guidelines related to
the new STS course (if ti.e guidelines Include a statement of program goals, you may wish to
reproduce these on a handout or transparency)

Activity Objectives: Particlpants should be able to (1) describe criteria for selecting knowledge, skill,
and attitude objectives for an STS course, (2) develop major program goals for an STS course, (3)
select key concepts and Issues for coverage, and (4" develop a work pian for completing content selec-
tlon, objective developoment, and course organizat:.

Suggested Steps:

1. Remind participants of the rationale statement adopted for their STS course. This rationale state-
ment will serve as a guidepost in selecting the content to be covered and the strategies to be used in
presenting that content.

2 If district or state course guidelines identify major program goals, go over these goals with par-
ticipar.s, discu.ssing their imglications for selection of content. If no such goal statements exist, project
Transparencies H, |, and J, golng over each In tum. Then divide the group Into three smaller groups,
assigning each group one area—content, skills, or attitudes. Using the guldelines presented In the
transparencies, have each group develop three or four program goal statements related to their as-
signed area. The statements should be posted on posting paper. After about 15 minutes, have the




groups circulate, so that each group is reviewing another group’s statements. They should make addi-
tions or changes to the statements. Allow about 10 minutes for this task, and have the groups move on
tu the area they have not yet considered, again commenting on the work of the preceding groups.
When this task has been completed, go over all the posting sheets as a large group, working toward
consensus. It is not necessary to have final agreement on the goal statements at this time. A smaller
working group can he assigned to complete this task after the workshop. Leave the goal statements
posted prominently in the room for the rerainder of the session.

3. Point out that three related tasks must be accomplished now that major program goals have
been written: (1) selecting content (knowledge, skills, and attitudes) to be covered in the course, (2
writing specific objectives for student outcomes, and (3) deciding how to organize the course. The
remainder of this activity will focus on selecting content, particularly knowledge, to be covered.

4. Explain that In trying to choose specific content to be covered, many planning groups end up
with a list that is impossible to impiement because they have not set sufficient parameters. Write this
question on a piece of posting paper: “Given a limited amount of instructional time, what big ideas
about life and living should cur students carry away from their STS course for use throughout the rest
of their lives?” Ask participants to identify the four parameters embodied in the question. (That time Is
limited; that the course should cover big ideas in life, . ot big ideas in science; that the content must be
usable—applicable to life; and that use should continue throughout the _tudent's lifetime.) If participants
disagree with any of these presumptions, the question can be revised: however, the purpose is to
develop a guiding question that provides some parameters for selecting content for the course.

5. Remind parndcipants that there are three kinds of 3TS knowledge —interactions, concepts, and Is-
sues. Use Transparencies A, D, and E to explicate thes> three kinds of knowledge, a'lowing time for
dis~  on of each, as well as time to add additional items to the list of issues.

6. Distribute Handout 21, giving participants approximately 10 minutes to compiete it individualily.
Whiie they are working on it, make posting sheets that list the concepts and issues being ranked.

7. Collect the handouts. Distribute Handouts 22 and 13 for participants to read while you tally the
responses for each of the items in each category; write the totals on the posting sheets listing all the
options. Transparencles F and G should be available for participants’ use as they read the handouts;
multipie coples of these transparencles might be more helpful than projecting them

8. Go over the rankings with the group, pointing out the items with the lowest total scores, which
are concepts or issues on which there was general agreement as to thelr importance. They should be
given top priority in selecting content for the program. Those items with the highest scores are those
generally ranked as unimbortant; triey can probably be eliminated from consideration. ltems with scores
in the middle have either been consistently ranked as of middling importance or have provoked a high
degree of disagreement. These items will need furth- discussion before decisions are made on their in-
clusion in the course. The avallabiiity of appropriate wstructional materlals might be a factor in <aciding
between concepts or issues on which there Is disagreement or no strong preference.

9. Discuss the information provided on Handouts 22 @ .* *7. Then neip the group develop a werk
plan - including designation of subcommittees, if necessary- . complete the selection of content, writ-
ing of objectives, and developent of a course outline. Be sure that participants understand that draf:s
of documents produced by subcommittees should be reviewed by other ;nembers of the group as well,
to continue the consensus-building process begun in this activity Deadline dates for each phase of the
process — including reviews —should be establish2d.




Handout 21

STS CONCEPTS AND ISSUES WORKSHEET

Read each list below. Fill in any additlonal concepts or issues suggested by e group. Then rank
th3 concepts from 1 to 10, with 1 being the .nost important concept to Zuvar in an STS course and 10
being the least important concept. Rank the issues from 1 to 12, again with 1 heing the most important
item for coverage and 12 the least important.

STS Concepts STS Issues

_____ Systems and Subsystems _____Population Growth
_____Organization and Identity ______Water Resources
_____Hierarchy and Diversity _____ World Hunger and Food Resources
_____Interaction and Change ______ Air Que'ity and Atmosphere
_____ Growth and Cycles _____ War Technology

____Patterns and Processes _____Energy Shortages

_____ Probabllity and Prediction _____Land Use

____Conservation and Degradation ____ Human Health and Disease
_____Adaptation and Limitation _____Hazardous Substances

_____ Equitibrium and Sustainability _____Extinction of Plants and Animals

Nuclear Reactors

______ Mineral Resources
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Handout 22

COMPLETING THE COURSE OUTLINE

You have begun the process of developing your course outline by considering concepts and Issues
to be covered in the STS course. Several steps remain before you will have a completed Lourse outline.
These steps are described briefly pelow. As you read through them, think about an action plan that
would allow your group to complete each step In an efficient manner.

Complete Selection of Content

WWhen the group’s responses to Handout 21 are tallied and analyzed, you will have identified some
concepts and issues for coverage and eliminated some others. A middle group will remain to be con-
sidered. In deciding among issues or concepts on wnich there is no consensus, the avallability of in-
structional materials that aduress t . issue or concept may be a determining factor. Thus, it Is ad-
visable to begin Inoking for and at instructional materials. This will also help you identify whether you

will need to develop materiais on the issues and concepts you have definitely decided to include in the
course.

You will also need to identity the skills and attitudes that you wish to address. Transparencies F and

G provide lists that may be helpful in this process. You may find it possible to include all of the listed
skills and attitudes in the course.

Remember, the goal statements your group has decided on should guide all your decisions related
tc selection of content.

Action Plan for Completing Selection of Course Content:

b, ey
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Write Specific Objectives (Student Outcomes)

Student outcomes detine more clearly the expectations for students. Qutcome statements shouid
be sufficiently specitic to permit measurement. This is an important aspect of planning *-~ an account-
able program. Some examples of “measurable” objectives are given below:

o Students will be able to list six significant events in the history of energy use in the United
States.

e Students will be able to classify aiternatives related to population growth according to steps
that eniarge individual and societal frcedoms, steps In which an individual gives up some
freedoms for the betterment of society, and steps that greatly limit the freedom of individuals.

o Students will react positively to scenarios in which individuals take action to influence public
policy on science-related social issues.

I is heipful in writing objectives to use action verbs A number of action verbs are prc. ded in
Handout 13.

Action Plan for Writing Specific Objectives:
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Outline the Course

Depending on the content selected for coverage in your course, you will have several options for
organizing the course. You may even choose to allow teachers to organize the course in whatever
manner they select.

Many STS courses ars organizea around selected issues, with concepts, Interactions, skills, and at-
titudes developed through in-depth examination of those issues; students may, In fact, be asked to go
beyond examination te actlon on an Issue. However, courses could also be organized around scientific
concepts and principles, proceeding from there to the technological processes and devices that arose
from the concept or principle or allov ed the concept or principle to be discovered, and to the soclal Is-
sues that arise from the sclentifi. concepts or principles. A course might even be orgunized around
techiological processes and devices. Either of these organizational schemes could also invo*/e an ac-
tion component if appropriate for your community.

The choice of how to organize the course will depend on the emphasls you wish to give the
course, the materials that are avallable, and the comfort-level of teachers. For exampie, social studies
teachers may be more famlliar and therefore more comfortable with an Issues-orlented approach while
science teachers may find a concept-based organizational scheme easler to Implement. The teachers
who willl be presenting the course should be considered in developing the final course outline.

Action Plan fer Outlining the Course:




HOW CAN WE AVOID PITFALLS IN INTRODUCING STS?

Background Notes

Exactly how a school district goes about implementing a program depends to a large extent on the
compor..nts of that program. Nevertheless, whatever its components, you can be sure that a program
will not install itself. Research indicates that .uccess in bringing about change is positively related to the
extent of effort made on behalf of that change. !f the program Is golng to survive, it must receive sug
port from the community. Involving community representatives from the beginning will make it much
easier to build support among parents. civic groups, the media, and the public in general. You will need
to use every possible avenue to inform peopie about what you are doing and why. School newsletters,
radio talk shows, articles in the local newspaper, speeches to civic organizations and parent-teacher
groups, school open houses —use them all.

If community representatives are brought in at the implementaticn stage, there is one little “hooker”
to watch out for. One of ti-e most comm.n reasons for failure in implementing a new program !s incom-
patibllity with local values. In the process of revising a curriculum and designing an evaluation system, it
Is easy to forget that members of the community, not educators, are the clients. If planners lose sight of
that fact, they may discover that the new program “scratches where the public doesn't itch.”

The fact that the STS program is being designed by the very peopie who will Implement it Is a big
plus in terms of Installing the program. Educators are fond of talking about how teachers should take
into account e Individual differences of students; that is not bad advice to curricuium pianners as they
put a new program into operation. Not all teachers accept change at the same rate, and they need to
be given opportunities to express their concerns and doubts. This Is more likely to happen if the issue
can ta depersonalized —for example, a question to a teacher could be phrased as “What are some of
the things tiiat might go wrong with this new prograrn, and what can we do to avoid them?” rather than
as “What makes you most uncomfortable about this new program?” This activity Is designed to help
classroom teachers understand and deal with some of the problems that may arise in installing the
program.

Conducting the Activity

Materials Needed: Sufficient copies of Handouts 23, 24, and 25; ten 3" x 5" cards f~r each participant;
you may find it useful to have copies of the material on controversial issues from Appendix B.

Activity Objectives: Participants should be able to (1) express their concerns and doubts about the
new program, (2) identify problems that may arise with the program, (3) outline some actlons to help in-
stall the program.

Suggested Steps:

1. Explaln to the participants that you want therr: to help project some of the future problems and
payoffs of the new STS curriculum plan. Give each :erson ten 3" x 5" cards asking them to put one
statement on each card. Each statement should begir in one of two ways: (4) “A problem that Is likely
to be caused by this program is ..." or (b) “One of the positive payoffs that we can ant.cipate from this
program is ..." Participants should not put their names on the cards. Allow ten minutes for this step.
(Note: The group leader should also fill out ten cards in order to make sure that all ideas that need to
be discussed are on cards —especially problems or payoffs that others are likaly to think of but might
be reluctant to write down.)

Adapted from Program Planning Handbook, edited by James E. Davis (Boulder, CO: Social Science
Education Consortium, 1983). Activity developed by Gerald Marker.

N
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2. Collect the cards and put them In a central location. If the participants are to work in small
groups during the rest of the activity, each small group should have its own stack of card-.

3. Distribute Handout 23, “Example of Force-Field Analysis.” Fplain that force-field analysis Is a
technique used to analyze a current situation in ght of a goal for change. A situation exists as it does
because both positive and negative forces operate to maintain the status quo. Force-fleld analysis
enables those seeking change to examine the forces that support the goal and the forces that may
prevent the goal from being reached.

In the example, the goal has been stated with a time deadline and a specification of the number of
people to be inveived in the change. Both supporting and restraining forces have been iaentified with n
the individual who Is respcasible for helping make the change happen (self), significant others, and
relevant Institutions. Note that these are only samples of forces; a thorough analysis wc Id reveal
numer~*1s additional rsstraining and supporting forces.

4. Distribute Handout 24, “Force-Fleld Analysis Worksheet.” Explain that the group's task will be to
(a) state an installation goal, (b) identify the supperting and restraining forces, (cj evaluate the strength
or importance of each force, and (d) identify possible strategies for dealing with one or more restraining
forces. (Note: The central idea in achleving effective change is to remove the restraining forces rather
than to Increase the strength of the supporting forces.)

5. As the first step in the analysis, the participants should state an installation goal. They should
then take the cards one at a time and Iist them on their worksheets as “supporting forces” or “res*-ain-
Ing forces,” Indicating whether they belong uncer “self,” “slgnificant others,” or “institution.”

6. Caution the participants not to try to compile ar: extensive list of supporting forces. Rather, each
group should identify at least one restraining force anc, develop an action plan to reduce the strength of
that force.

7 Distribute Handout 25, “Action Plan Worksheet.” Explain that the first step is to try to reduce the
strength of or remove a restraining force. Ask each group of participants to choose a restraining force
and then identify action ideas for dealing with the force. They should work all the way through one
selected action idea, indicating each step in the act’'on plan; who will do it; where, when, and how; and
what special resources will be needed.

8. If participants are working in small groups, ask each group to share its action plan worksheet
with the whole group. Some groups may have identified the same restraining forces but develops 1
quite different action plan.. Discussion of action alternatives will be very useful. If time allows ‘you ma,
ask each small group to choose a second restraining force and develop a second action plan.

If any of the groups choose resistance to dealing with controversial issues as the restraining force
to analyze, you may want to make the material on coniroversial Is.ues from Appendix B available to
them.
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Handout 23

EXAMPLE OF FORCE-FIELD ANALYSIS

Your stated goal: @4, (m /5 ~0 W %‘,aﬁ/
M&//w \M egliee b M«m&w ottt

M/&WA%‘ Maﬁféwm&w

Supporting Forces —> < — Restraining Forces

Significant Others

e

%L\MW OM&W'. %ﬂu
~ Mo il
2S¢

Jote mandoted

oy
institution
Mo do 718€ e
duppa® - A Spproach % %M f
.




Handou! 24

FORCE-FIELD ANALYSIS WORIKSHEET
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9. EVALUATING STS PROGRAMS

Gene:al training objecties addressed by the actin 3 In this chapter include:
» To provide participants with the skills needed to evaluate their STS program.
e To provide participants with too's for evaluating student iearnir g In STS.
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HOW CAN WE EVALUATE AND IMPROVE OUR PROGRAM?

Background Notes

Planning a sound program: evaluation is vital to the success of a new curriculum plan. By being
thoughtful about evaluation, planners and teachers demonstrate their belief that what they have planned
is important. An effective program evaluation can answer the inevitable questions about program
workability and provide data to improve the program.

A major function of program evaluation is to demonstrate to a variety of . jroups the effectiveriess of
the instructional program. An effective program of <valuation is many-faceted and displays the followirg
characteristics:

1. it is based on clear and specific objectives.

2. Itis continuous and cumulative, with records kept by administrators, teachers, and students.

3. Itincludes as many objective methods of evaluation as possible.

4. It includes subjective material (observations, case studies, diaries) that can be used to support
objective results.

5. Itis carried on dally through informal methods as well as at irequent intervals with more formal
instruments.

6. It includes planning by teachers and administrators for using evaluation data fully and effectively.

7. It is wisely interpreted to students, parents, and others.

8. It does not unduly emphasize any one socioeconomic class.

9. Itinctudes controlled teacher experimentation with new methods and aevices.

10. it includes or involves students, parents, and administrators.

For evalua‘ion to serve as a program imprcvemsri tnol, it must provide some appraisal of the ex-
tent to which all asy. scts of the program arzs suncessfui/unsuccessful. The process not only provides a
blueprint of strengths and weaknesses for both the individuai and the group, bt also serves 2~ guide
for future planning by ali involved.

Unfortunately the word “evaluation” has a negative connotatior, for many educators. Thus, em-
phasizing the be efits of a sound evaluation is important. Evaluation should not be viewed as a

mechanism for ide.tifying who Is not doing a gocd job, but ac a tool for helping educators do an even
better one.

Adapted from Program Pleaning Handbook, edited by James E. Davis (Boulder, CO- Sccial Science
Education Consortium, 1283). Sore of the original ideas for tl.is section were contributed by staff mem-
bers of the Texas Education Agency.




Conducting the Activity

Materials Needed: Sufficient coples of Handouts 26 and 27; newsprint, marking pens, and masking
tape.

Activity Objective: Participants should be able to {1) determine what program evaluation inforrr ition
should be collected, (2) decide how the informatic~ will be collected, (3) decide vrhat will be done with
collected information, and (4) set evaluation L. lorities.

Suggested Steps:

1. Review with « e group the general characteristics of program evaluat:on, using the Background
Notes if desired.

2. Distribute Handout 26, “Planning for Program Evaluation.” Allow time for reading and discussion.
3. Distribute Handout 27, “Priorities for Program Evaluation.” (You might also wish to post a

newsprint copy of the matrix in order to collect ideas from the panning group.) Ask participants to fill in
the handout as completely as they can. Here are some examples you might suggest:

Sources What Info? How? What Done?
Students Standardized Tests Admini,er in Spring  Report to counselors and
parents

Teachers Survey Forms Administer in Decem-  Report in writing to all
(spacify criteria) ber and May

Building Adm. Observations Wriiten diarles Report to planning commi'.ee
(specify criteria)

Parents Survey Sample telephone Summary report to commiitee
(specify criteria) survey and board

4. Announce that because all snurces of information cannot be tapped, some priorities must be set.
Ask the group to discuss what the evaluation priorities should be, keeping in mind that the program s
new. Decide on the priorities and prozeed with detailed nlanning. Planning should address: (1) In-
strumentation deslign; (2) research design, if needed: (3) timing; (4) data analysis procedures; (5) report
preparation; and (6) reporting.




Handout 26

PLANNING FOR PROGRAM EVALUATION

Planning for effective program evaluation requires that (1) the goals of the program have been
decided upon and (2) the means by v'hich procram goals will be attained have been selected. Once the
rationale, goals, and student outcomes have been selected, course content has been chosen, and cur-
riculum materials have been identified and selected, the purposes of program evaluation can be
defined. What areas are of most concern? On what aspezts of the program should data be collected?
What will be done with the findings? To whom will the findings be presented?

Trus handout raises a series of questions that can help program planners decide on the most ap-
propriate plan for evaluating a new STS program. The handout suggests some concerns of teachers,
school officials, and parents.

Teachers. Teachers may have several reasons for evaluating the program. One concern may be
the appropriateness of the program goals, another the usefulness of the selected curricuium materlals
in helping students learn. Teachers may also want to compare the results of the new program with the
results of simllar programs in other parts of the state or nation. Questions that might be of interest are:

1. Are the objectives for (my) course of study appropriate?

2 Can my students attain the student outcomes?

3. How usetul are the selected materials in helping students learn?

4 What training do | need in order to best use new materials?

5. What kinds of support do | need in order to effectively carry out the program?

School Officials. A comprehensive evaluation of the STS program should reveal not only strengths
but also areas for Improvements. Questions that school officials might ask are:

1. What are the strengths and wea.:nesses of the STS program?
2. Is th~ current STS program achieving district-wide goals and objectives?

2. What type of channes ard/or expermentations should be conducted to improve the instructional
program?

4. What are the educational gains of our students as compared to those of students in other dis-
tricts?

5. What are the strengths and weaknesses of the STS teachers?
6. What inservice programs appear to be needed?

Parents. As long as school is seen as a means of advancement or as a way of securing a place in
society and as long as parents have hopes and fears for their children, narents will be ccncerned about

children’s educational progress A school evaluation program should, therefore, involve parents in the
process as educational partners. Questions that parents might ask are:

1. How good is the local STS program?

2. Are students gai.ing i skills and knowledge as a result of the program?

3. Are the different educational needs of all students baing met by the program?
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4. Are teachers trying different methods of teaching to meet the needs of the students?

5. Are the evaluation data used to help the students progress in the inst ctioral program?

6. How can the evaluation data be used by parents tc help teachers help students?

Many individuals and groups have a legitimate interest in how students are progressing and in what
kind of job the schools are doing in meeting the educational needs of students It is important for

educators to remember that the purpose of program evaluation is to provide fe=dback and guldance to
the whole educational process at every leve!.




What information
S { Inf . Wil Be Obtained?

PRIORITIES FOR PROGRAM EVALUATION

How Wil Information
Be Obtained?

Students

What Will Be Done
With Coll | Inf —

Teachers

Building Administrators

Building Support Staff
(e.g., Courselors)

Centra} Office Staff
(identify)

School Board Members

Parents

Other (e.g., Outside
Expert Observers)

1
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1OW CAN WE EVALUATE STUDENT LEARNING?

Background Notes

The substance of education in STS demands use of a range of teaching strategies, bux many
teachers hesitate to employ nontraditional strategles because they suspect that what students learn
from such activities will be difficult 10 evaluate. Teachers may need to be reminaed that assessment of
student achievement depends on the objectives of the lesson or unit, regardiess of the teaching techni-
ques used. Thus, many of the same techniques used in evaluating leaming resuiting from traditional
teaching methods can be employed.

This activity is designed to remind teachers of that fact and to familiarize them with strategies that
can be used to evaluate achievement of knowledge, skill, and attitude objectives.

Conducting the Activity

Materials Needed: Copies of Handout 28; if possible, it would be useful to have participants bring ex-
amples of their own quizzes or tests related to STS content.

Activity Objectives: Participants should be able to (1) describe four general methods of evaluating stu-
dent learning In STS education, (2) illustrate each of these techniques with an example relaied to STS,
and (3) list at least two advantages and two disadvantages related to each of these evaluation technl-
ques.

Suggested Steps:

1. Tell participants that teachers at other STS workshops around the country have expressed con-
cern about implementing aiternative teaching strategies, such as role plays and problem-~olving exer-
cises, because they believe what students leain from stich activities is difficuic to evaluate. Why might
this be true or untrue? What parts of a lesson or unit are most important In determining how student
learning will be evaluated? (Objectives) If objectives are written properly, should the teaching strategy
used affect how the learning is evaluated? (in most Lases no; in some cases, the strategy may result in
student products that can be evaluated.)

2. Tell participants that before one selec  -2propriate evaluation techniques, each technique must
be explored to grasp its advantages and a..advantages. Distribute copies of Handout 28. Allow par-
ticipants time to read this paper.

3. Conduct a full-group discussion to clarify the main points of this paper and to answer any ques-
tions participants have about the techrilgues.

4. Ask participants to classify the items on thelr tests or quizzes into the four methods. Which
method or methods do they use most often? Which other methods would be approtriate? Have par-
ticipants work In pairs to davelop an item or two using one of the methods they don't currently use.

5. Conclude by stating that selection of evaluation techniques always involves trade-offs — rarely can
you choose the Ideal instrument with no diadvantages. The best you can do Is make the best possible
selection and be aware of its limitations. It Is important to remember that although teachers may have
to plan a bit more carefully to evaluate learning that resuits from use of Jilternative strategles, the
benefits are well worth it,
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Handout 28

ASSESSING STUDENT LEARNING AND ATTITUDFS

Just as different forms of teaching can be useful in the area of science-related Issues, so too are
there various ways of gaining evidence on . tudent learning and attitudes in this area. Good assessment
can help clarity for students what they are expected to learn, how much progress they are making,
where they need to improve, ard whether they have achleved desired learning outcomes. Assessments
also can help teachers plan, evaluate, and improve instruction, as well as assign grades to students.

This handout discusses and lllustrates the role that can be played by objective test items, essays
and related student products, questionnaires, and classroom observations in assessing studer  :earn-
ing and attitudes. The focus is on practical suggestions and concrete examples.

Objective Test items

Objective test items are those that can be scored with little or no subjective judgment. They consist
of “response-selection” items, which require students to choose an answer from a set of optiors, and
“response-compietion” items, which require students to construct a response. The most common type
of response-selection items are multlp!z-cnoice, matching, and trua-false items. The most common type
of response-completion items are fill-in-the-blank and short answer items.

Response-selection items, particularly multiple-choice and matching items, tend to be demanding to
prepare, but easy to score. Response-completion items, such as short answers, are generally easier to
prepare than response-selection items, but they are more demanding to score.

Using Objective Items to Assess Knowledge. Both response-selection and response-completion
items can be used to assess what students know about the scie ~e and technology related to a soclal
issue. Here are examples of matching, multiple-choice, and short-answer items that assass students’
knowledge related to issues of human health and disease.

Example 1 (Matching item)

The diseases and disorders we have studied In this unit are named below. Following this list Is a
description of the diseases and disorders. Match each of the diseases/disorders listed to the cor-
resporviing description by placing the correct letter (A-H) In the tlank to the left of the description.
Also indicate whether the disease/disorder Is caused solely by a genetic defect, or by a combination
of genetic and environmental factors, by placing the letter G (genetic defect) or GE (genetic and er
vironmental influences) in he blank to the right of each description.

List of Diseases/Disorders Causes

Cervical tract syndrome G  Genedc Jafect

Color blindness GE Genetic and environmental influences
Cretinism

Down's Syrdrome

Hemophilla

Huntington's chorea

PKU

Sickle-cell anemia

a@mMmMoow>

Adapted from Personal and Social Issues in Science: Lessons from the Classroom, by Gler Fielding
and Michael Fiasca (Monmouth, OR: Oregon State System of Higher Educatiun, 1987), Cha, «r 4. Used
by permission of the authors.
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Descriptions of Diseases/Disorders (A-G) Cause (G or GE)

1. A crippling, fatal disease that strikes
mainly black people

2. Retardation resulting from an extra
chromosome

3. A fatal disease whose symptoms may
not appear until mid-life

4. Retardation that can be prevented at birth
i low phenylalanine diet Is prescribed

5. Biood-clotting disorder; the "royal” disease

(Adapted from Carison, 1985, pp. 40-41)

Example 2 (multiplz-chcice item)

Which one of the following statements about Huntington’s disease is TRUE? (Place a check in front of
the correct answer.)

People often do not show signs that they inharited the disease until mid-life.
Long-term, carefully supervised radiation therapy sometimes cures the disease.

If either member of a couple has the disease, there is a 10 to 15 percent chance that they
would transmit the disease to their children.

The disease tends to produce unusual bursts of mental cr intellectual activity.

Example 3 (short-answer item)

In a few concise sentences, describe the type of services a "genetic counselor” provides.

Note that the matching question in example 1 permits a teacher to assess many facis, concepts.
and relatlonships In a single item. This potential for comprehensive assessment of a set of related
knowledge ~utcomes Is an advantage of the matching format. If, on the other hand, a teacher wants to
assess students’ knowledge of a single fact, concept, or principie, a multiple-choice format is
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preferahle, as is llustrated in example 2. Multiple-choice items permit a relatively thorough examination
of students’ knowledge of a particular point.

Note that the lllustrative short-answer item assesses whether students can generate, rather than
merely select, an answer. Short-answer items therefore usually are harder for students, and somewhat
more representative of “real life,” than multiple-choice items measuring the same objective. As Indicated
eariier, short-answer items also are more time-consuming to score. A balance between response-selec-
tion and short-answer Reins is generally desirable when assessing knowledge, In view of the ad-
vantages and disadvantages of each format.

Using Objective items to Assess Thinking Skills. Objective items can yield information on
whether or not students have acquired basic thinking skills needed to analyze and evaluate statements
about science-related soclal issues. Here are three items illustrating how objective items might be used
In this regard. The first Is intended to measure students’ ability to recognize iestable statements. The
second is intended to measure students’ ability to recognize the assumptions underiying a statement.
The third is designed to measurs students’ ability to recognize possible sources of bias.

Example 1 (Identifying testable statements):
Below are some things people say about powdered potato and fresh potato.
All except one of these statements can be checked to find out if they are true.
Put a cross in the box by the one that cannot be checked scientifically.
A Powdered potato is more useful than fresh potato.
____B. Powdered potato has less vitamin C than fresh potato.
____C. Powdered potatc: has more calories than fresh potato.
____ D. Powdered potatc has riore water than fresh potato.

E. Pow jered potato has less protein than fresh potato.

(Adapted from DES, 1982, p. 130’

Example « (recognizing assuniptions underlying a statement):

| want to be sure | do not get cholera. | plar. (0 travei to Africa so | will get my doctor to give me a
cholera shot before | fly there. Plaze an A in front of the statement that is a correct assumption.

If | don't get the shotz | will =t cholera.
Taking cholera shots will prevent my getting the disease.

Typhoid fever is more common in Africa than where | live.

(Flasca, n.d., p. 29)




Example 3 (recognizing possible sources of bias or conflicts of interest)

Which one of the following sources of information on the environmental effects of industrial pollution
Is likely to be most objective? (check the space In front of the correct answer)

_A.  The President of Selpo Manufacturing, which is located on the banks of the Hudson
River

B. A repc tprepared by a panel of university scientists, industrial engineers, and
government researchers

C. A position paper prepared by the Union for Free Enterprise, an organization
dedicated to decreasing government regulation of business

D. A mother whose daughter experienced serious health problems after swimming in
a polluted lake.

Short answers also can yield valuable Information on students’ critical thinking skills. Two examples
of short answers {ollow:

Example 1

John said, “Coffee is a bad drink.” John's statement is too vague to be scientifically checied or
“tectad.” Restate John's statement so it could be checked.

Example 2

Sally’s uncle ate an unusually large amount of nuts and berries each week of his adult life. At age 45,
without warning, he died of a heart attack. Sally concluded that nuts and berries increase the risk of
heart attacks.

Was Sally justified In drawing this conclusion? Explain.
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Note that all of the examples above pertaining to thinking skills deal with simple, nontechnical situa-
tions. The reason for using such day-to-day situations is to see whether students have acquired the es-
sence of a particular skill, regardless of how much content they know. However, it is also possible tc
assess students’ ability to integrate and apply thinking skills with specific content knowledge. For ex-
ample, if students were asked to evaluate a proposed piece of legislation on seabed mining, they would
need not only the kind of basic thinking skills assessed in the preceding examples, but reasonably
sophisticated knowledge about seabed mining. Generally, we find that objective items are not the best
means for assessing students’ ability to make this kind of integrated applicatior of knowledge and skill.
Essays and similar product-related forms of assessment are more suited to this task, as will be dis-
cussed later.

Assuring Quality in Objective Items. It is beyond the scope of the handout to discuss principles
of item-writing in detall. For information on technical principles to be followed when constructing
various types of objective items, particularly multiple-chioice items, refer o Bloom et al., 1981; Fiasca,
n.d.; Fielding & Schalock, 1985; Hopkins & Antes, 1979; Mehrens & Lehmann, 1984. A few simple
guidelines for preparing test items about soclal icsues desarve mention. One Is that care must be taken
to assure that an item does not contain clues as to the correct answer. It's easy, for example, to fal!
into a pattern of making the correct answer longer than the "distractors" (the wrong answers), since
correct answers tend to be more qualified, subtl:. or elaborate than incorrect cholces. But if correct
answers are consistently longer than distractors, students might choose longer options simply because
they are longer.

Another simple guideline is to chec!: to be sure that 2ach distractor is plausible. If a distractor is so
obviously wrong that alert students would likely eliminate it even if they knew little abcut the problem
defined by the item, the distractor should be replaced. (Ons way to tell if a distractor Is too obviously
wrong is to see how many students select it on a test. If a very small percentage of students choose It,
then it probably should be considered ineffective.)

Finally, be sure: that there is only one answer to response-setection items that experts would con-
sider correct. For short-answer items, make sure the range of acceptable responses is limited. When
time a:«d circumstances permit, consider asking a olleague to review items to confirm that the correct
or acceptable answers are in fact correct or acceptable.

Essays and Related Written Products

An essay is a writter, composition of at least one paragraph that expresses and supports an opinion
on a soclal issue in science. Related to essays are written products such as a letter to an editor of a
local newspaper on a sclence-related community Issue, a written proposal for legislation on a public
policy Issue in science, or an Imaginative story on the soclal Impact of a particular technological innova-
tion. Essays and related writing assignments give students a chance to Integrate and apply what they
have learned. They are more open-ended than short answers and often require divergent and creative
thinking on the part of students. They also allow teachers to gain a fuller picture of students’ thinking
and valulng processes than do objective ‘tems.

Essays and other written products can be prepared in response to soclally significant scientific Is
sues, or to value and action issues. Writing dealing with sclentific issues involves the objective applica-
tion of scientific knowledge to a particular case. Wrliting dealing with value and action issues involves
not only the reasoned application of knowledge, but the development of a personal point of view.

Writing in Response to Scientific Issues. Scientific issues often take the form of open-ended
problems about the likely effects of a particular technoiogical product or process on the natural or so-
ciai envirorment, on human health or safety, or on personal lifestyle. These issues do not call for value
judgments or proposals for acticns, but for an impartial appraisal of a situation. Tollowing is an example
of an open-ended written exercise dealing with acid rain

C)
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Example:

Mary Is going to hike into a lake in the Dregon Cascades. Fifteen years earlier, Mary had been to the

same lake to conduct a study for the Oreyon Fish and Wildlife Cr:amission. At that time, the lake was
a typical high mountain lake surrounded by ~oniferous trees on three sides and some alders, birctsz,
and maples on the more level, meadow side ot e lake The lake had been a favorite fishing spot for

her father and grandfather, producing many shrimi:-fed rainbow trout. She learned that crawfish from

the lake were good bait for the fish.

Describe the changes yuu think might have occurred in the plants and animals of this environment if
acid rain had significantly affected the area. Make specific refesences to the assigned reading to sup-
port your hypotheses.

The following criteria will be used to evaluate your response:

1 point will be given if your response Is clear and well organized.

1 point will be given if the i asponse Is logically supported by specific references to *- »
background reading.

2 points will be given if the response shows “in-depth” thought; that Is, a careful and thorough
consideration of the possible effects that acid rain might have had on this environment.

W.iting in Response to Value and Action Issues. Essays and similar student products are excel-
lent vehicles for assessing students’ ability to respond critically and creatively to value and action issues
in science, arnd for determining what students have learned from discussions and Jebates. Below Is an
example of the way written tasks can be used for this purpose. Note that these tasks require more than
predicting consequences or performing technical analysis. They require students to integrate
knowledge, skills, and personal beliefs and attitudes in fashioning a response. Note also that the writing
task is meant to be done in stages, over time, with opportunity for feedback from the teacher before a
final product is submitted. f.umplex essays and related products are probably best prepared under
these conditions, rather than in a test situation.

Example:

We have read several articles during this unit on the problems caused by nonbiodegradable dis-
posable diapers. Diapers of tiis type are often found in streams and rivers, on beaches, in parks, and
at wayside stops along our highways. It appears that this kind of careless disposal of diapers runs the
risk of contaminating water supplies and spreading disease. Disposable diapers are, however, a great
convenience to many families.

Write a letter intended for the local newspaper that explains what you think both individuals and the
government should do to deai with the probiem of disposable diapers. Be specific! Give reasons to
support your proposals for action.

Ycur letter will be evaluated according to how effective and workable your proposals are, and how
consistent they are with the principles of ecology that we have studied. Also, the clarity and organiza-
tion of the letter will count in your grade. (The specific “scale” | will use to score your letter is con-
tained on the back of this page.)

A first draft of your letter is due in three days. I'll give you some feedback on this draft, with sugges-
tions for improvement. The final draft, which will be graded, will be due two days afte- | return your
first draft.




RATINGS

CONTENT 3 2 1

(Characteristics or

proposed solution)

EFFECTIVENESS Contains convincing  Contains some evi- Contains little or no
evidance that the dence on effective- evidence on effec-
soluiion will produce  ness, but needs more tiveness, or irrelevant
the resuits desired evidence

ENVIRONMENTAL Contains convincing  Contains some evi- Contains little or no

IMPACT evidence that the dence on environ- evidence on environ-
solution will preserve  mental impact, but mental impa-t, or
the integrity of the needs more irrelevant evidence
environment

PRACTICALITY Contains convincing  Contains some evi- Contains little or no
evidence that the dence op nracticality, evidence on prac-
solution Is realistic but needs more ticality, or irrelevant

' and reasonably easy evidences
to implement

FORM

ORGANIZATION Clear and easy to Generally clear, but Jumbled
follow some parts confusing

MECHANICS Consistently correct Generally correct; Frequent errors

(Grammar, punctuation occasional errors

capitzlization, spelling)

General Consideradions in Developing Essay-Type Assessments. Through the lillustrations
shown above, we have suggested two key principles in constructing essay-type questions. One Is that
the question or assignment given to students ought to have a clear focus. It's tempting to ask very
open-ended questions, such as “What should be done in your opinion about the problem of toxic was-
tes?” or “Is research on recombinant DNA good or bad?” Such broad, vague questions are difficult to
respond to Some limits need to be placed around a topic or assignment for students to know how to
begin developing a response.

Another key guideline reflected in the exariples is to establish explicit standards for evaluating es-
says or other products and communicate them to students before they begin writing. When students
know how their work will be judged, they have a clear target. Also, when evaluation siandards are com-
municated in advance, students tend to regard evaluation as fairer than when standards are known only

10y
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to the teacher. Finally, establishing explicit evaluation standards is helpful to the teacher because it
enables him or her to rate papers more consistently.

Attitude Questionnaires

This section focuses on the assessment of student attiudes. Fostering student attitudes with
respect to social issues in science is as important as developing knowledre and skill in this area.
Without positive attitudes, it is doubtful that students will continue to learn and act upon sclence-related
issues outside of school.

Questionnaires can provide a relatively simple and efficient means of assessing student attitudes.
information from attitude questionnaires, although not relevant for grading, can be useful In evaluating
the effects of instruction in the "affective domain” and for making instructional plans and improvements.
In this section, v.e identify major categorles of attitudes you might wish to assess through a question-
naire, lilustrate different question formats, and provide some general guidelines for constructing ques-
tionnalres in this area.

What Might Be Assessed Through a Questionnaire. Four major categories of attitudes related to
personal and social Issues are the focus In this section. One concerns the degree to which students
have interest In the study of social Issues and particlpation In Issue-related activitles. For example, a
teacher might want to determine the degree of importance students attach to studying, or keeping in-
formed about, soclally significant science proble'ns, or the degree to which students have an interest in
conveying their views on science issues to policy-makers or business or community leaders.

Another category of attitudes conceins student confidence. Do students believe that they are
capable of understanding soclal problems reiated to sclence? Do students trust that thelr own oplinions
will be worthy of considerailon? Do students have confidence that people will want to listen to their
oplnions, or that they can actually exert an influenr.e on public decislons on science-related Issues?

A third type of attitude that might be assessed through a questionnaire concerns student preferen-
ces. Do students prefer to learn about soclal issues through one type of activity versus another (lec-
tures versus textbook assignments, iabs versus flims, discussions ve/sus simulations, etc.)? Do they
prefer to work alone or with others? Do they prefer to express their oplnions on Issues in writing or oral-
ly? Information on student preferences can be helpful In adapting Instruction to individual students’
leamning styles.

Finally, attitude questionnaires also might focus on habits and behaviors that seem to express and
reinforce positive, responsible attitudes toward science and Its application. Here we refer to such be-
havlors as turning off faucets and unneeded lights, separating trash for recycling, picking up litter in
parks and simllar public settings, and so forth. The National Assessment of Educational Progress has in
fact included items o a natlonwide student survey that dealt with these types of habits and behaviors
(NAEP 1979).

Question Formats. As was mentioned in regard to objective test items, a fundamental distinction In
Item formats is between response-selection and response-construction items. The former require stu-
dents to choose an answer from a set of preestablished options. The latter ask stud2n.s to create their
own answers. Response-seiection items on questionnzires often are referred to as “closed” items;
response-construction items often are referred to as “oLen" items. Here are examples of closed and
open items:




Example (closed Ite.:;):
During each of the past three units, we have spent a couple of days studying a suciai problem related
to science. Do you feel we shouid continue or stop studying science-related soclal problems? (Check
the answer that best expresses your feelings.)

A. Wa definitely shouid continue

B. We probably shouid continue

C. i don't know

D. We probably shouid stop

E. We definitely shouid stop

Example (open item):

Durinn each of the past three units, we have spent a couple of days studying a sociai problem related
tos: ce. Do you feel we shouid continue or stop studying sclence-related sociai protiems? Why?

The obvious advantage of the ciosed form is that it is easier and iess time-consuming for students
to answer and for teachers to “score” and interpret. The advantage of the open form Is that it permits
students greater freedom in developing and expressing their feelings. it aiso may produce unanticipated
types of responses.

One way to maintain some of the advantages of each item form is to use a mixed form. A mixed
form presents a closed item, but then inciudes an open space for student comments. For example,
after the ciosed item above, a space couid be provided In which students are given the option of
elat.orating upon thelr response in a few sentences or a paragraph. Another com: on pattern is to use
the closed format for the buik of the items on a questionnaire, but then to inciude severai open items
toward the end of the instrurment.

Specific Types of Closed Items. Four types of ciosed items are usefui: (1) two-way measures, (2)
category scales, (3) checkiists, and (4) rank-order scaies.

Two-Way Measures. This is perhaps the simpiest type of ciosed item. it presents students with two
alternatives, such as yes-no, approve-disapprove, more-less.

Example:
Did you participate in the “Ciean Up the Park” campaign this spring?

Yes No
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Two-way items are appropriate when there are two clear-cut responses to a situation. As the ex-
ample above suggests, questions about whether students engaged in particular behaviors that might in-
dicate an interest in social issues of 1 can be written in a two-way form. However, two-way items per-
mit no “gray area In students’ respunses. Nor do they allew any distinctions to be drawn in the inten-
sity or strength of students' feeling or the frequency of their behavior. The use of this type of item In the
area of soclai issues Is therefore fairly limited.

Category Scales. In this format, a category of response to a statement or question Is identified,
such as the category of “agreement-disagreement.” Various degrees of levels of response within the
category are then established wnd translated into points on a scale, for example, a five-point scale, in
which 1 might represent “Strongly Disagree” and 5 “Strongly Agree.” A category scale permits students
to indicate the intensity of their feelings zbout something. Here are two examples of category scales.

Example 1:
For me, keeping up with news about scientific discoveries and inventions Is of:

A. no importance

B. little importance

C. som importance

D. considerable Importance
E. great importance

F. i don't know

Example 2:

If an energy company proposed a plan for + Jilding a nuciear power plant in our area, | would attend
a public meeting to find out more about the pian.

Strongly Disagree Disagree Neither Agree Agree Strongly
nor Disagree Agree
1 2 3 4 5

Category sceles are relatively easy to design. Students themselves, through informal class discus-
sion or casual comments, often supply statements that can be used when constructing category scales.
For example, students sometimes say things like: “You can't really do anything about these social
problems we've been studying, so why do we bother writing about what we would do to solve them?
Anyway, who cares what we think about these things.” To get a sense of how widespread such at-
titudes are, you could develop an item using essentialiy students' own language and feelings as a stem.

Category scales can be used to assess a range of attitudes and feelings and to determine whether
changes in attitudes have taken place over a period of time. They are probably the most widely used
type of item on classroom attitude questionraires.

Checkilists. A checklist presents students with a series of statements or other response options that
relate to a particular topic. Students are asked torcheck the response or responses that appiy to them.
Checklists are good ways for students to indicate actions or behaviors they have carried out, or plan on
carrying out, related to sociai aspects of science.
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Example:

During the past three weeks, Jid you (Check each space that applies):

talk with a friend, family member, or neighbor about any of the science-re'ated social problems
we've been studying in class?

read a newspaper report or magazine article that dealt with a scientific topic?

watch the television documentary on genetic engineering broadcast by PBS?

visit the special exhibit on laser technology at the Wesley Museum of Science?

do other things outside of class related to science? If you check this space, describe the
things you've done:

As the example above suggests, checklists can point out things to students that they might not
think or remember to say if asked a purely open-ended question.

Rank-Order Scales. Rank-order scales ask students to place each item In a series along some type
of continuum, for example, from most frequent to least frequent, from most valuable to least valuable,
or from most preferable to least preferabie.

Example:

From which of the following types of class activities do you feel you have learned the most? Put a “1"
next to the activity you feel you have learned the most from, a “2” next to the one you have learned
the second most from, and so forth If you don't feef that you have learned more from one tyne of ac-
tivity than another, check the last space.
i.ectures
______lLaboratory activities
Discusslons

_____Computer simulations

_ None of the above has been more or less of a help in learning than the otters

Rank-order scales are useful in that they allow students to compare feelings toward one thing with
feeling towards anotner, or their interests in engaging in one type of activity versus another.
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General Guidelines for Designing Attitude Questionnah 28. Several guldelines for constructing at-
titude questionnaires are presented in the following paragraphs. More detalled information on this topic
can be found In books by Fink and Kosecoff (1985); Henerson, Morrls, and Fitz-Gibbon (1978); and
Mehrens and Lehmann (1984).

One suggestion for writing questions Is to make them concrete. A question like “How Interested are
you in keeping informed about science-related community issues?” probably would be too abstract and
vague for most students to respond to. A more concrete item addressing this subject might look some-
thing like the example below.

rExamplc:

We've been reading articles from the local newspaper on land-use questions that our community
faces. If articles on iand-use questions appeared in the newspaper in the future, would you read them
ON your Owr

1. No, definitely not
2. Probably not

3. I don’t know

4. Probably

5. Yes, definitely

Another suggestion Is to focus each item on a single idea. If a question deals with more than ora
idea, It is difficult for students to respond to and for teachers to Interpret. For example, consider the fol-
lowing “double-barreled” tem: indicate your degree of agreement-disagreement with this statement: “I
like science class because we get to do laboratory activities.” (1=Strongly Agree; 5=Strongly Dls-
agree). It would be better to ask first about students’ feelings towards science ciass, and then, for those
who indicate positive feelings, ask other questions about the reasons why.

A third suggestion Is to avold asking questions that all or aimost all students are likely to give the
same response to. The following statement, for example, might elicit the same response among
classmembers: “Which do you prefer to do: watch TV or study science?” items on a questionnaire, like
items on achievement tests, aren’t much good. if they fail to differentiate among students. Try to con-
struct items that wiil reveal differences among students.

A fourth suggestion Is to consider asking several questions that relate to the same attitude. Inciud-
ing different questions dealing with the same underlying attitude can help assure that you are assessing
what you really want to assess. For example, if you asked three questions about students’ interests in
sclentific topics, and students responded in a similar manner to each, you probably would have more
confidence In the conclusions you reached about students' Interests thai. f you asked just one ques-
tion.

Finally, we would emphasize the importance of assuring students that resuits from attitude ques-
tionnaires have nothing to do witn their grades. To reinforce this point, you might wani ‘o ask students
to respond anonymously to questionnaires. Students need to know that they can respond honestly to
questionnaires without risking any negative consequences for doing so.

Classroom Observations

Procedures for observing students’ use of particular skills, processes, or behaviors are a vaiuable
part of a teacher's assessment repertolre. Observations of discussion skilis, cooperative problem-solv-
ing processes, and behaviors that show responsible attitudes toward technology and its uses (using iab
equipment properly and safely; using recycied paper, when feasibie; picking up iitter, etc.) are impor-
tant sources of information when planning and improving instruction in the area of social issues.
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Compared to objective test items, essays and questlonnalres, observations can be difficult to struc-
ture and Interpret. The other forms of assessment involve each student’s producing a tangible response
or product (an answer sheet, written document, or completed form) that can be examined, and re-ex-
amined, when the teacher has time. When using observational procedures, the teacher must actually
see what Is belng assessed as it is occurring (unless, of course, a videotape Is made of student ve-
havlor; this possibility is discussed later). In a class of 30 students, it Is, needless to say, dlfficult to ob-
serve each student as carefully and fully as one might wish,

Because of the practical difficulties of conducting systematic and complete observations of each
student's performance and behavior, we recommend that effort be made to prepare students to ob-
serve each other's skills.

We also recommend that, when appropriate, observations focus on the behavior of a group as a
whole, rather than on individuals. When assessing group communication, cooperation, or problem-
solving skills, for example, it generally Is best to observe how a group behaves as a unit. For example,
you, or students who are trained as “process observers,” might sit outside a group, and use a checkllst,
such as the one shown below, to identify whether the group Is carrying out key functlons, such as es-
tablishing clear goals and achieving effective compromises. In this contevt, the focus would be on the
group's effectiveness, not on a particuiar individual's skills.

Examplc (observational checkiist):
Yes No Can't tell Comments
1. Group members check to make sure everybody

Is clear about what the group Is trying to
accomplish.

2. Each group member participates.

3. Croup members engage In constructive
give-and-take.

4. The group sticks to iis task.

5. The group works without interfering with other
groups.

6. The group checks its progress toward
accompilshing its goals and modifies its
processes, if nended.

7. The group records and summarizes what it has
accomplished.

We suggest, furthermore, that you consider videotaping some of the situations (class discusslons,
small-group problem-solving sesslors, etc.) you or your students are observing and discuss the tape
with the class. If this is too embarrassing ar threatening for students, you may wish to use tapes of per-
tinent situations made elsewhere—for example, In a class taught by a colleague In another school.
Stiowing tapes of such situations enables you to Identify and discuss with the class concrete examples
of the skllis or processes you want to develop.

We recognize that students having difficulty in discussions, simulations, fleld activitles, or other
situations might require focused and sustained classroom observations In order to pinpoint betavior or
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performance problems or to document that improvements in behavior/performance are being made. In
such cases, anecdotal records (written notes recording specific, significant incidents of student be-
havior —either undesirable or desirabla) might be maintaired. or the teacher might want to personally

observe a student's participation patterns in group discussions or projects, using structured checklists
or rating scales.

Finally, we emphasize the care that must be taken if a t=acher wants to use observations for pur-
poses of grading. We recommend that this be done only if and when observations are plar.ned and
carried out in a highly systematic manner. so tnat students know just what kilis are to be observed, the
conditions under which the observations are 10 be carried out, and the standards to be used when
evaluating informatiors obtained through the observations.
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APPENDIX A: TRANSPARENCY MASTERS

The materlals provided here are used. In several of the tralning activities In this volume. Because
some contaln considerable text, you may find them more suitable for use as handouts than transparen-
cles, although use of transparencles will reduce the copying requirements. The ultimate declslon of how
to use these materlals rests with the Individual tralner
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Transparency A

SCIFNCE/TECHNOLOGY/SOCIETY

Science — A systematic, objective, empirical approach to asking questions and
looking for answers.

Technology — Tt application of knowledge to the solution of practical
prc- ems.

Society — The coliective inte: actions of human beings at local, national, and
global levels.

SCIENCE

A

SOCIETY TECHNOLOGY

. 13
\




Transparency B

A RATIONALE FOR STS EDUCATICON

One can neither perceive ~ontemporary events accurately, nor think effective-
ly about them, nor act responsibly as a citizen in a modern demccracy without learn-
ing about science and technology as powerful cultural forces.

Modern societies, such as the United States, are increasingly propelled and
changed by advances in science and technology —distinct and synergistic ways of
knowing about and altering the world. Sciences (processes of knowing about nature
and society) and technologies (ways of using knowledge to satisfy human needs or
wants) are combined in modern societies to provide increasing human control over
natural and social environments. Tremendous, ongoing achievements have spawned
great hopes, fears, and controversies associated with a plethora of developments
(e.g.. nuclear power, genetic engineering, organ transplantation, robotics, pesticides).

In a democracy, citizens have the right and responsibility —as voters, con-
sumers, workers, and officeholders —to participate in decisions about issues related
to social uses of science and technology. The success of individuals and their
society is tied to the quality of these choices, which varies with the knowledge and
cognitive 3kills of decision makers. The vitality of our American democracy depends
upon widespread ability of citizens to think effectively about developments in science
and technology and their effects on the world. Therefore, a central mission of
American schools should be education on science and technology in a social con-
text. T" s kind of general education for citizenship is likely to help students from all
social ¢.oups understand more fully their own civilization and its connections to the
world, to think more effectively, to act rnore productively, and to participate more
responsibly in the democratic process.




A. Goals

C. Content
and
Activities
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KNOWLEDGE, SKILLS, AND ATTITUDES IN STS

1. Acquisition
of Knowledge

Related to Science/
Technology/Society

Through Study of
Content in Three
Areas of Emphasis

STS Interactions

Concepts/Topics
STS Issues

2. Utilization of
Cognitive Process
Skills

Based on Inquiries in
Science/Technoloyy/
Society

By Means of Three
Types of Intellectual
Activity

Processing Information

Problem Solving
Making Civic Decisicns

3. Development of
Values and Attitudes

About Practice of
Science and Technology
and Democracy

As an Outcome «f Educa-
tional Experiencess That
Emphasize Two Kinds of
Affective Orientations

Values in Processes of
Science
Values in Democracy

.
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Transparency D

STS ISSUES

Population Growth
(world population, immigration, carrying capacity, foresight capability)

Water Resources
(waste disposal, estuaries, supply, distribution, ground water contamination,
fertilizer contamination)

World Hunger and Food Resources
(food production, agriculture, cropland conservation)

Air Quality and Atmosphere
(acid rain, CO2, depletion of ozone, global warming)

War Technology
(nerve gas, nuclear developments, nuclear arms threat)

Energy Shortages
(synthetic fuels, solar power, fossil fuels, conservation, oil production)

Land Use
(soil erosion, reclamation, urban development, wildiife habitat loss,
deforestation, desertification, salinization)

Human Health and Disease
(infectious and noninfectious disea: 3, stress, noise, diet and nutrition, exercise,
mental health)

Hazardous Substances
(waste dumps, toxic chemicals, lead paints)

Extinction of Planis and Animals
(reducing genetic diversity, wildlife protectinn)

Nuclear Reactors
(Nuclear waste management, breeder reactors, cost of construction, safety,
terrorism)

Mineral Resources

(nonfuel minerals, metallic and nonmetallic minerals, mining, technology,
low-grade deposits, recycling, reuse)

1'0
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Transparency E

UNIFYING CONCEPTS FOR SCIENCE, TECHNOLOGY, AND SOCIETY

CONCEPTS

SYSTEMS AND SUBSYSTEMS

} ORGANIZATION AND IDENTITY

HIERARCHY AND DIVERSITY

INTERACTION AND CHANGE

GROWTH AND CYCLES

PATTERNS AND PROCESSES

DEFINITIONS

A system is a group of related objects that
form a whole or a collection of materials
isolated for the purpose of study. Subsystems
are systems contained entirely within another
system.

Systems have identifiable properties. There
are boundaries, components, flow of
resources, feedback, and open and closed
aspects of systems organization. Changes in
properties may cause a change in the
system’s identity.

Matter, whether nonliving or living, is

organized in hierarchical patterns and systems.
Hierarchical levels of organization range from
subatomic to cosmic. There is increasing
complexity of organization within physical,
biological, and social systems. Diversity can
increase the stability of systems.

Components within systems interact, and the
systems interact with each other. There is
usually evidence of the interaction. Evidence

of interaction provides opportunities for
identification and analysis of causal relationships.
All things change over time. The course of
change may be influenced to modify the
properties, organization, and identity of

systems.

Linear growth occurs by a constant amount
over a time interval. Exponential growth occurs
by an increasing rate (at a constant
percentage) over a time interval. Some
systems change in cycles.

Interactions, change, growth, and cycles

often occur in observable patterns and as a
result of identifiable processes.

. 17
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CONCEPTS

PROBABILITY AND PREDICTION

CONSERVATION AND

DEGRADATION

ADAPTATION AND LIMITATION

EQUILIBRIUM AND
SUSTAINABILITY

DEFINITIONS

Some changes are more predictable than
others. Statistical calculations provide some
degree of accuracy (a probability) in the
prediction of future events.

Matter and energy are neither created nor
destroyed. Both may be changed to different
forms. This is the first law of thermodynamics.
Considered as a whole, any system will tend
toward increasing disorder. This is the second
law of thermodynamics.

All systems respond to environmental or
cultural challenges. There are limits to
environmental, organismic, and social changes.
Adaptations may be biological, physical,
technological, social, political, or economic.

Equilibrium occurs when components of a
system interact in ways that maintain a balance.
Due to adaptation, growth, and change, all
systems exist on a continuum from balanced
to unbalanced. The extent of the equilibrium
or disequilibrium is a function of the system’s
capacity to carry the load created by factors
operating in and on the system. A social
system is sustainable if its organization results
in stability of its natural resources and
environment.




Transparency F

COGNITIVE PROCESS SKILLS FOR STS

SKILLS DEFINITIONS
Processing Information

QUESTIONING AND SEARCHING Curiosity and questions about the wcrld are basic
to Inquiry skills. Thus, locating or discovering
Information based on questions is essential.
Informal inquiry — questioning and searching—are
first steps toward scientific and technoogic
problem solving and personal and soclal decision
making.

OBSERVING AND ORGANIZING One or more senses are used to gather
information about objects, events, or ideas. Once
observed and gathered, information must be
grouped In relation to space, time, and causal
relationships.

MEASURING AND CLASSIFYING Elements of these skills are counting objects or
events, establishing one-to-one correspondence,
and organizing objects according to numerical
properties; quantifying descriptions (e.g., length,
width, duration) of objects, systems, and events in
space and time; forming meaningful groupings;
putting objects or events in order by using a
pattern or property to construct a series
(seriation). Classifying includes defining similarities
and Iidentifying subsystems based on a property
and arranging subsystems and systems in a
hlerarchy.

COMPARING AND CONSERVING Comparing involves identifying similarities,
differences, and changes in objects and systems
in space (local to global) and time (past, present,
future). Conserving involves understanding that
quantitative relationships between materials and
systems remain the same even though they have
undergone perceptual alterations.

ANALYZING AND SYNTHESIZING Information is reduced to simpler elements for
better understanding of the organization and
dynamics of objects, systems, events, and ideas.
Analysis inciudes describing components,
clarifying relatlonships amo.ig systems or
subsystems, and identifying organizational
principles of systems. Where analysis stresses
reduction and parts, synthesis stresses
construction and the whole: bringing together
information to form unigue organizations,
pattems, or systems. Understanding that the
whole is greater than the sum of parts Is part of
synthesis.
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Problem Solving
IDENTIFYING AND DESCRIBING

HYPOTHESIZING AND PREDICTING

SEPARATING AND CONTROLLING

Declsion Making
EXPLORING AND EVALUIATING

DECIDING AND ACTING

These skilis extend those of gathering Information
to problem solving. Problem identification and
description are first steps In formal inquiry.
Included are identification of personal and/or
soclal probiems, gathering information, and
describing what Is known and unknown about a
problem.

When confronting a problem, one must make
reasonable guesses or estimates based on
information. included are making statements of
conditionality —if...then..." — concerning a
problem and predicting possible conclusions.
Inductive (specffic to general) and deductive
(general to specific) thinking as well as
propositional thinking are included.

Applying logical patterns of reasoning —whether
to the design of formal experiments, analysis of
data, solution of problems, or evaluation of
policles —Is based on the skifl of separating and
controliing variables. Making clear how a
condition or event Is similar to or different from
other conditions or events Is part of this skill, as Is
identifying factors and all possible combinations
of factors relative to a problem. Factors must be
controlled and one variable changed to determine
how it Influences reactions. Hierarchical thinking is
used In such tasks as bullding classification keys.

Describing the decislon to be made, using skiiis
developed earller to identify and gather
information, converting information to alternatives,
and axamining the consequences of different
decisions are all part of the exploration of a
decision. cvaluating consists of making valie
judgments based on the Internal consistency of
Information and clearly defined external crite:ia
such as costs, risks, and benefits of alternatives.

Decliding involves selecting from among
alternatives to make an Intelligent and responsible
cholce. Avallable Information Is used to justify the
decislon. Ways and means of taking responsible
action are identified to redi:ce or eliminate
problems.
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Transparency G

VALUES AND ATTITUDES FOR STS

Values/Attitudes Explanation

VALUES, ATTITUDES, AND ASSUMPTIONS
ABOUT KNOWLEDGE

Methods of Inquiry In sclence are embedded 1. Knowledge is never complete and humans

In a network of values, attitudes, and assump- should engage in the quest for it. The forms and
tions (statements accepted as true without sources of human knowledge have limits. There
proof) and knowledge —what it is and how it are always more questions than answers. and the

Is produced. body of knowledge on any toplc Is never
adequate. Furthermore, seeking and producing
knowledge are worthy human endeavors.

2. Knowledge changes over time, as does the
structure of knowledge. This distinctlon Is as
subtle as it Is significant. Obvlously, the
Information we possess on a topic changes as
more Is learned. But it Is also true that the way
that informatlon Is processed, organized, and
evaluated changes. Facts thought unimportant at
one time may prove central to the sclentific
enterprise at some other time.

3. The physical world can and shouid be known
through the processes of sclentific Inquiry.
Sclentists believe that the physical world exists
Independently of human perceptions, that it can
be known through objective, empirical
investigation, and that acquiring this knowledge Is
worthwhile.

4. The physical world operates under a set of laws
that are constant, thereby parmitting prediction.
Sclentlsts assume that the laws governing objects
and phenomena are the same across time and
space.

5. Phenomena should be described and explained
In mechanistic terms without using supe -natural
Interventlons. Whether supernatural forces may be
at work Is unknown and unknowable to the
sclentist. The sclentist looks not for purpose of
dellberate design, but for the character and
function of objects or phenomena as they exist
now or as they have existed In the past.

6. Every cause has at least one effect and every
effect has at least one cause. The alin of sclence
Is to develop necessary and sufficient
explanatlons for natural phenomena; while this
goal Is not achleved, it nevertheless serves as an
Ideal. Researchers attempt to sort the range of
causes and to assign relative welghts to specific




VALUES, ATTITUDES, AND ASSUMPTIONS
ABOUT PERSONS ENGAGED IN SCIEN-
TIFIC INQUIRY

Characteristics of persons engaged in scien-
tific inquiry are linked to values, attitudes, and
assumptions Involved in the heuristics of
science.
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variabies within a large set. Though more
complicated In expression, the fundamental
principle of cause and effect is still at work.

7. Data do not necessarlly speak for themselves.
A single body of data may logically support more
than one conclusion, just as different bodies of
data may support a single Interpretation.
inferences from data are made by humans and
are, therefore, fallible constructions. Conclusions
must be viewed as tentative and subject to
refutation. Thus, responsible skepticism and
criticism are continuing activities within the natural
and social sciences.

8 If observations are valid, they are replicable.
Single-source, one-time reports are insufficient
evidence. Replication is an essentlal activity In
both the natural and social sclences.

9. Sclentific explanations have an aesthetic
quality. This is the “elegance” of experiments,
hypotheses, and theories. When the par:s of an
intellectual puzzle fall neatly into place, the result
has beauty.

10. Knowledge Is more likely to approach the
ideal of truth when cbtained objectively. Data
obtaired from controlled experimentati.n have
greater validity than opinion, conjecture, and even
judgment based on experience. Thus, objectivity
is valued in the pursuit and production of
knowledge.

1. There Is value in diversity of ideas and a
commitment to remaining open-minded in
confronting competing ideas. Science requires its
practitioners to sift through alternative
hypotheses, all of which must be assumed
plausible until empirically refuted. Science grows
through the testing and accepting or rejecting of
competing ideas.

2. Knowledge Is good. Science — by definition a
search for answers to questions — rejects the
maxim that ignorance is a satisfactory state of
affairs. The scientifically-minded prefer empirical
knowledge as explanatiors for objects, events,
and phenomena In the physical and human
environment.




3. Curiosity Is essential to scientific progress.
Science is the enterprise of the curious. We
assume that science continues with a vigor
roughly proportionate to the ci*~sity of its
practitioners.

4. Prudence resides in the tendency to defer
judgment until the facts are available and can be
assessed rationally. Like other people, natural and
soclal sclentists must make decisions in the face
of incomplete data, but the scientifically-minded
person is nrone to seek out relevant facts,
consider options, and postpone judgment until
data are analyzed.

5. Logic is an essential attribute. The resolution of
problems through logical anproaches is central to
the methods of science. This is not to ignore the
often-critical place of intuition and creativity in
arriving at new procedures or answers. The test of
new knowledge lies, however, in the appeal to
data and logic in the construction of new theorles.

6. Patience and perseverance are important
qualities for scientific research. The
scientifically-minded believe that there Is value in
sticking with a task, even when conventional
wisdom might suggest a gallant retreat.
Perseverance also means dedication to an idea or
an ideal and a high level of tolerance for the
monotony and frustration of continued long-term
investigation.

7. Error may be honorable in the honest search
for knowledge and applications. Criticisms from
other scientists and refutation of assertions are
part of the process of science. Sometimes
sclentists defend their ideas beyond the
reasonable canons of scientific inquiry, but the
value of “honor in error” is a goal, even if one not
too often achieved.

VALUES, ATTITUDES, AND ASSUMPTIONS
ABOUT CITIZENSHIP IN A FREE SOCIETY

Values and attitudes in science are com- 1. Civil liberties and rights of individuals are
patible with civic values in a free society. protected by law and the U.S. Constitution. A
Progress In sclence depends upon open com- basic value of a democracy Is freedom to think
munication, free speech and press, freedom and express ideas, even if they are unusual,

of assembly, and academic freedom, which unpopular, or critical of prevalling practices and
are basic values of the American constitution- beliefs. Freedom to think, examine, ani express
al democracy. ideas is, of course, critically important to the

vibrant exercise of scientific Inquiry.

2. Social pluralism and diversity are accepted and
encouraged within reasonable limits. A free
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soclety is open to variation In thinking and acting,
so long as this does not undermine or threaten to
destroy soclal unity or the common good. An
open soclety —tolerant of diversity —encourages
Innovation and progress In sclence, because
sclence depends upon open communication and
free movement of people and ideas within and
across cultures.

3. Citizens have freedom and responsibliity to
particlpate In policy decislons. Experts, such as
sclentlsts, are calied upon to inform citizens and
policy makers, but the limits of sclentific expertise
are recognized. Pulicy declsions are made In
terms of values, which are outside the boundarles
of sclentific expertise. As a participant In policy
decislon making, the sclentist plays the role of
citizen In concert with other citizens. Thus, In a
democratic soclety, the power and limits of
sclence are recognized In civic declislon making
and governance.

4. Equality of opportunity and rewards based ~n
merit, not special priviiege, are main
characteristics of a free soclety. Individuals are
encouraged and assisted In developing thelr
talents to the fullest and are enabled to achleve
rewards commensurate with contributions to the
soclety. These values and attitudes about
opportunity and rewards, if operational In a
soclety, are llkely to stimulate maximum
development and use of talent In sclence and
technoloc, as well as other flelds of work.

5. The dignity and worth of the Individual, as a
responsible member of soclety, Is a fundamental
premise of a modern democracy. In a democracy,
the soclety Is organized to reflect the popular wili
through majority rule. In a modern constitutional
democracy, nowever, the rights of Individuais and
minority groups must aiways be respected within
a framework of concern for the common good, as
expressed by majorities. The social uses of
science/technclogy In a democratic soclety must
therefore reflect majority ruie with protection of
minority rights and the dignity and worth of
Individuals. Civic decision making about
science/technology-related social Issues should
combline concern for Individuals and thelr
communitles.




Transparency H

GUIDELINES FOR EDUCATION ON KNOWLEDGE IN STS

1. Develop understanding of three concepts —science, technology, society —
and the interrelationships among these three concepts.

2. Emphasize knowledge of major concepts in science and technology that
are associated with significant social changes and scientific issues; these concepts
should be applicable to social changes and scientific issues of continuing impor-
tance to citizenship in a free society.

3. Emphasize knowledge of major concepts and topics in history and the
social sciences that are associated with significant social changes and scientific
issues; these concepts and topics inciude institutions and activities connected with
the practices, products, ard effects of science/technology. These concepts and
topics should be treated in historical perspective and with futuristic vision.

4. Teach about STS issues in histcy and contemporary society that help stu-
dents understand STS interactions; these STS issues should be linked to core con-
cepts and topics of standar J secondary schoo! subjects in the sciences and social
studies.

5. Develop understanding of the uses, limits, abuses, and consequences of
scientific and technological work; the ultimate goal is connecting education about
science/technology/society to development of good citizenship in a free society.




Transparency |

GUIDELINES FOR EDUCATION ON COGN!TIVE PROCESS SKILLS IN STS

1. Emphasize development of the skilis involved in scientific/technological in-
quiry —including information processing and problem solving —as ways of producing
and appiying knowledge about nature and society.

2. Emphasize developraent : the skills involved in civic decision making as a
rational means of assessing, judging, and resoiving issues about the uses of science
and technology in society.

3. Provide continual practice to direct st:idents’ use of cognitive process skills
and to correct mistakes immediately and constructively.

4. Use direct teaching as a useful ineans to introduce skills. Stimulate and
guide students to think on their own, to resolve dilemmas, to take stands on issues,
and to judge propositions about knowledge.

5. Emphasize practice of skills as part of a process, such as civic decision
making or problem solving in sciertific inquiry. Avoid teactung skills separately.

6. Incorporate learning activities on cognitive process skills in the core cui-
riculum— school subjects required of all students. Thinking skills in science/technol-
ogy/society should be developed systematically and extensively in all social studies
and science courses, in a manner consistent with the intellectual development and
prior learning experiences of students.




APPENDIX B: TEACHING STRATEGIES FOR STS

The substance of education on sclence/technology/soclety demands the use of a range of teaching
strateges — strategles that actively Involve students In thelr learning, that help them analyze contrc er-
slal and value-.aden Issues, that allow tham to examine various viewpolnts and develcp their own. While
lecture/reading and discussion may be useful In examining STS Issues, other techniques are needed to
achleve the goals of STS education.

This appendix provides guidelines for two “problems” that may arise In teaching about STS topics:
analyzing controversial Issues and deallng with ethical Issues. It then provides guidance related to a
number of Instructional strategles: using outside resource people, fleld experiences, role plays, simula-
tions, case study analysls, bralnstorming, and others.

For each strategy, the appendix provides background for the tralner, a list of potential uses of the
strategy In STS, reference to lessons In the Model Lessons volumes that employ the strategy, and
teacher Information about the strategy for use as a handout. The referenced model lessons could be
demonstrated In training sessions if time permits.
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ANALYZING CONTROVERS'AL ISSUES

Many STS issues simply cannot be examined without r.rovoking some controversy. Consequently,
STS teachers need to develon procedures or guidelines for dealing with controversy when it arises. The
list provided on Handout B-1 can sen.e as a starting point for develonment of a set of such guidelines.

STS teachers who have not previously taught controversial issues will need to be convinced that
doing so wiil have payoffs. indeed, tsaching about controversial Issues has benefits for teachers, stu-
dents, and the society at large. Teachers are always looking for activities that will motivate students to
learn, and studles have shown that controversial issues do just that. Disc u:ssing controversial issues has
been shown to motivate studenis In both reading and research tasks. In addition, skill In dealing with
confiict over issues will minimize the problems that usually accompany “uninvited” controversies into
the classroom.

For stude. its, the benefits are many. First, dealing with controversial issues allows students to apply
what they have leamed to an Isstte that has relevance to their everyday lives. Studies indicate that the
result Is enhancement of a range of intellectual skills. Learning methods for dealing with conflicting
opinions is aiso a skill that students will need as adults, so classroom exercises will provide much-
needed practice. Stuuents will aiso learn about themselves as they woik through the value conflicts that
are inherent Ir: a controversy. ’

Research indicates that dealing with controverslal issues increases students’ feelings of efficacy In
dealing with Issues of public poiicy. Educators have hypothesized that such increased feelings cf ef-
ficacy will counteract apathy and lack of civic participation. In addition, work In the area of delinquency
prevention suggests that learning to deal with controversial issuas promotes attachment to school and
teacher and thus may contribute to reductions In delinquent behavior. White more research Is needed in
this area, Instructional use of controversy clearly holds a great deal of promise.

Faith Hickman has suggeste.. that the following assumptions be made when dealing with controver-
slal STS issues:

1. The teacher operates as a manager who manages people, materlal resources, learning environ-
ments, and time.

2. Small-group discussion Is used as the dominant mode of instruction. Smali-group work has these
advantages: (a) it encourages participation from students who might not otherwise participate; (b) it
employs student's natural strengths as leaders and creative thinkers; (c) it frees the teacher to assist
students on a personal basis, engage in conversations with individual groups, clarify issues, raise ques-
tions, and influence the direction of Inquiry toward useful sources of information.

3. Controversy Is used as a motivational force for substantive learning.

4. Sufficlent factual information is brought into the discussion to avold having students merely ex-
change opinlons founded in ignorance.

Roger and David Johnson have developed a model for dealing with controversy in a positive way.
The model Involves the following steps:

1. Dividing the class into heterogeneous groups of four, with each student assigned a partner. The
teacher shouid provide Instructions on the use of the structured controversy model, stressing that tha
uitimate goal Is writing a group consensus repo.

2. Assign positions to pairs of students. The pairs of students shouid be given supporting material
to study. Each pair chooses arguments that suppon their position and prepares a brief overview for the
other palr.
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3. The palrs present thelr positions to one another. These two- to three-minute resentations should
Include a description of the position and some of the supporting material.

4. The palirs engage In discusslon, with each pair arguing in favor of v's position. Substantlating data
can be presented, and each palr can request data from the otner palr. Students are to listen carefully to
arguments, taking notes that can be used for the reversal.

5. Reverse the assigned roles. Each pair now has the opposite point of view and offers a brief (per-
haps five-minute argument) using notes from the first round of arguments rather than the prepared
materials. This brief role reversal encourages good listening.

6. Finally, groups ch~ose a consensus position and write a joint report after the group has met to
decide on a solution.

During this process, it is the teacher’s role to encourage appropriate behavior and monitor
students’ progress. The teacher may need to intervene to give suggestions to individuals to help im-
prove their progress. Teachers may choose to take a more active role in the process by:

o Presenting contrasting viewpolnts.
+ Playing “devil's advocate.”
¢ Assisting one palr and then assisting their opponents.

+ Reminding students to challenge each other.

Through this process, students gain understanding of the Issues, improve their collaborative skills,
and leam to deal with confiict. These skilis wlll then ready the students to deal with controversy when it
arises.




Handout B-1

GUIDELINES FOR DEALING WITH CONTROVERSIAL ISSUES

In presenting controverslal Issues for discusslon in your classroom, the following guidelines will be
helpful:

e Lead students to expect controversy in your classroom, but prepare them for it as well. Dis-
cuss what a controverslal issue is and establish rules for dealing with one. These rules might
Include such items as (1) everyone who has something to say will have a chance to say i,
(2) ideas, not people, will be argued, (3) terms will be defined ard slogans will be avolded,
(4) sources of Information will be cited, 2nd (5) students will listen to their classmates’
oplnions.

e When a controversial issue Is introduced or arises, identify it and make the nature of the dis-
agreement ciear, identifying areas of agreement or disagreement.

¢ Be willing to accept that not all issues can be resolved.

¢ Respect students’ right not to express their opinions when personal values are being dlis-
cussed. Some issues may strike too close to home; others may be difficult for some students
to discuss for other reasons.

e Establish devices for maintaining group relations in the face of disagreement. Students
should learn that disagreeing with a friend does not mean that the friendship must end. If stu-
dents are able, guide them in developing the rules of behavior that will ensure continulng in-
terpersonal harmony. One mechanism for malntaining harmony might be to end each discus-
sion of a controversial issue with a class evaluation of how well students listened to each
other and presented the evidence of their own views.

o Establish some means of closure; as the teacher, you will have to declde when agreeing to
disagree is appropriate and wher it is not.

¢ From time to time, encourage students to reconsider issues they have discussed previously
to determine whether thelr opinions have changed over time.

e Be careful about expressing your own oplnions, as they can affect students' analysis of the
issue.

o Use as many Instructional techniques as possible in dealing with controvercial issues. All
strategies should be used in support of students' working through a series of sieps: identify-
ing the issue, identifying alternatives, identifying the consequences or implications of each al-
ternative, choosing an alternative, and - if approprlate-—-working toward group consensus
and taking action. In working through this serles of steps, students can be involved in a
range of activities; role plays, simulations, and case study analysis are especially effective be-
cause they encourage students to both empathize with others and suspend judgment. In-
depth study of one or more issues can also be effective.

In selecting issues for in-depth analysis, several factors should be considered. These include:
¢ |s there time to work through each phase of the analysis of this issue?
e |s this issue of interest to the students?
e |s this issue beyond the maturity and experiential ievel of the students?
¢ Is this issue soclally significant and timely for this course and grade level?

e Is this Issue one that you as the teacher feel you can handle successfully from a personal
standpoint?

¢ Is this issue one for which adequate study materials can be obtained?
e |s this issue one that will clash with community customs and attituges?
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If you answer all of these questions and stll have doubts, consult your principal or department
chalr. Remember, Issues where there Is disagreement over alternatives are numerous; if one Issue Is
too complex, “hot,” or sophisticated for your class or community, several more are bound to be
sultable.

In dealing with some Issues, reaching consensus wlll clearly not be possible. With others, working
toward consensus willl add another dimension to the study, demonstrating how confiict Is resolved In a
democracy. The teacher’s role In this process Is helping students discover common viewpoints and
values they can accept, working from there to identify modifications of thelr positions that account for
these shared values.

When feaslble, student action on behalf of position can also be a valuable part of the learning
process. Such action might Include writing letters to the newspaper or to public officials, conducting a
school forum on the toplc, or presenting a petition to the local government.




ANALYZING ETHICAL ISSUES*

Ethical problems arlse when values —the strongly held standards of worth by which we make judg-
ments —confiict, and the soclally responsible resolution to an Issue or problem Is not clear. Declslons
about STS Issues reflect the values of the decislon makers; many declslons Involve value conflicts.
Thus, students need to be able to identify values and analyze how values affect declslons.

In discussing policy Issues, people get Involved In sublssues related to the general policy Issue. The
sublssues can be classified Into three categories: (1) ethical or value Issues, (2) Issues of definition, and
(3) Issues Involving facts and explanations. Distinguishing among these kinds of Issues Is an Important
first step In analyzing how values affect declslons. Ethical or value statements suggest that some ob-
Ject, person, or action has or lacks worth based on a general moral principle. Definitional Issues revoive
around the way Important words or phrases are used In discussion. Factual Issues are disagreements
about the descriptions or explanations of events.

It Is Important for students, In discussing policy Issues, to recognize value statements when others
use them or when they use such statements themselves. Teachers may find Handout B-2 helpful In In-
troducing the notlon of value statements to students. It Is equally Important to recognize discussion
situations In which a value statement can be challenged. Here are several strategles by which value
statements can be supported or challenged:

¢ Use of valuedaden language. Ethical or value statements can normally be phrased In
“loaded” words that give rise to strong personal feelings. The use of value-aden terms Is a
shorthand way of reminding people that they have Important value commitments.

* Use of a respected or venerable source. Value statements may be justifiled by showing that
they are supported by a source that most people consider sacred, respected, or venerable:
the Bible, the Constitution, the Declaration Jf independence, and so on.

o Prediction of a valued consequence. Policy positions and value judgments are often used
together to show that suppoit of a particular policy will lead to & good end. When & policy
posttion Is linked to a valued consequence, there Is the additional problem of showing that
the valued consequence will, In fact, occur. Discussants may disagree about a valued conse-
quence. They may then have to resolve a moral-value Issue (which consequences are
good?) and Issues of fact (which consequences will actually occur?).

o Finding Important values that confiict. Policy positions are comrnonly supported by a value
statement, but this often does not settle the Issue because In most public Issues, we find
principles that confiict with one another. For example, the value of full employment may be in
confiict with the value of environmental protection.

o Use of empathic appeal. Another way of supporting a policy stand Is to link it with the per-
sonal preferences or feelings of another discussant; this might be termed the “How would
you feel?” approach. This approach has a serious shortcoming. Although we may feel sorry
for Individuals (for & person Injured In an Industrial accident, for example), Involving our sym-
pathy Is not enough to persuade us to adopt policles that the troubled person may prefer.

Students cannot be expected to deal with values Issues In this manner without a great deal of prac-
tice identifying and discussing values Issues. The STS curriculum wlll certainly prcvide the opporturi'ty
for such practice. It should be noted that since public discusslon of rnany Important STS Issues has oc-
curred, analysls of values Issues need not Involve students’ revealing thelr own values. Students can
learn and practice the skllis of values analysis by examining the values revealed In public discusslons.

Adapted from Donald Oliver and Fred Newmann, Taking a Stand (Middletown, CT: AEP, 1967). Used
by permission of the authors.
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Handout B-2

ANALYZING ETHICAL ISSUES

A first step In analyzing ethical Issues is identifying the values In confilct. Lists such as those below
may be useful In helping <tudents begln this process. It should be noted that the lists are far from com-
prehensive, but discussing and defining these values will give students practice that will enable them to
begin identifying other values as well.

Democratic Values
Authorty

Diversity
Equality
Justice
Liberty
Life
Loyalty
Privacy

Promise-keeping

Property
Responsibllity

Truth

Scientific Valuas
Knowledge

Diversity

Deferring judgment

Loglc

Perserverance

Quest for knowledge

Reproducibility of results




BRAINSTORMING

Background Notes

Brainstorming s the process of generating as many alternative suggestions as possible to fit a
given situation. The brainstorm is a useful classroom strategy because all students, regardless of level
of academic achievement, can participate equally. It is nonthreatening because no evaluation Is al-
lowed, and it does not require prior preparation. In addition, a significant amount of information can be
gathered quickly.

A critical concern, of course, has to do with what one chooses to have a class brainstorm about.
The question should be clearly stated. It should be one for which there are multiple possible answers.
Students should be able to generate ideas without extensive background knowledge.

There are specific rules for the brainstorming process (see Handout B-3), which should be shared
and discusse1 with students before a bralnstorming sessions begins. Allow students to call out their
ideas without having to be recognized. All ideas should be posted without evaluative comments or edit-
ing. Critical comments can too often prevent creative, but risky, suggestions from being presented. The
teacher can often stimulate a stagnant session by proposing truly outlandish ideas.

Another way to encourage creativity is to use the SCAMPER technique (see Handout B-3). in this
technique students reexamine and apply each of the SCAMPER elements to the ideas already sug-
gested. Before using brainstorming in an activity it is well worth spending class time practicing these
techniques.

The debriefing of a brainstorm should focus on the use of the ideas within the context of the
teacher’s purpose In conducting the brainstorm. For example, if the purpose of a brainstorm Is to make
students aware of how widespread the effects of alr poliution are, the debriefing might focus on the
sheer number of items generated and thelr seriousness. On the other hand, if the purpose was to
generate ideas for research projects, some evaluation of ideas using specific criteria related to
suitabllity for research might be In order during the debriefing.

Potential Uses of Brainstorming in STS

e Creating future scenarios

* Anticipating the risks and benefits of new technologles

¢ Identifying alternatives in decision-making occasions

¢ |dentifying cross impacts between science-technology-society

Model Lessons Employing Brainstorming

Science Lessons Social Studies Lessons

Technology Mind Walk Knowledge, Skills, and Attitudes for the Year 2000
The Futures Wheel It's a Natural!

Technology and Advertising Bumper Sticker Position Statements

Energy Sources in the Good Old Days

Pesticides

Forest Products All Around Us
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BRAINSTORMING

Rules of Brainstorming

1.

2.

3.

4.

Say anything that comes to mind.
Pigyybacking on the ideas of others is good.

Don't evaluate or criticize what others say.

When you can't think of anything else, wait a minute and try again.

The SCAMPER Technique
S = substitute, subtract

C = combine

A = adapt, add

M = modify, minify, magnify

P = put to other uses, piggyback

E = eliminate

R = reverse, rearrange
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CASE STUDIES

Background Notes

The case study approach involves providing students with situations in which there is a conflict or
dilemma. Students then follow a step-by-step procedure to analyze the facts of the case, reach and
support a decision, and weligh th. consequences of that declsion.

A case study requires students to ask questions, define elements important to a situation, analyze,
synthesize, compare and contrast those elements, and make judgments. The students are, in short,
practicing all levels of thinking, from simple recall to evaluation (see Handout B-4).

The case study approach may be applled to a varlety of topics. In fact, this strategy can be Imple-
mented any time there is an Issue or confiict situation to be considered. Teachers could use it to have
students consider the conflict between promoting aviation while protecting the safety of passengers, for
instance. issues surrounding the role of government in energy development versus environmental con-
servation might be studled via this method, and so on.

The case study approach requires the teacher to serve in several cap-cities— diagnosticlan, discus-
slon leader, and “climate-maker.” The latter may be the most difficult for teachers. In order ‘o develop a
favorable classroom atmosphere In which to use the case study approach, the teacher must refraln
from dominating class discussion by repeating, commenting on, or asking questions of the same
respondent following each remark. Rather, questions and comments should be redirected to other
members of the group or class. Also, biases of the instructor regarding a case should be contalned;
when they are expressed, they should be clearly open to class review and analysls.

Potential Uses of Case Studies in STS

e Court cases regarding science and technology Issues

* Instances when policy-making bodies have acted on science and technology issues
o Futuristic scenarlos In which students predict what may happen

* Story segments In which students declde what action should be taken

e Analysls of historlcal narratives, eyewitness accounts, and newspaper storles

Model Lessons Employing the Case Study Approach

Science Lessons Social Studies Lessons
Environmental Impact Statements People and Machines

Land Use Doing Something About the Weather
The Benefits of Technology

Genetic Screening

The Pine Beetle Controversy
Letters to the City Councll
Ecology and the Government
Soll Deterioration

14
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Handout B-4

USING THE CASE STUDY METHOD

The case study approach involves providing studenis with situations in which ther . a conflict or

dilemma. Students then follow a step-by-step procedure to analyze the facts of the case, reach and
support a decision, and welgh the consequences of that decision.

A case study requires students to ask questions, aerine elements important to a situation, analyze,
synthesize, compare and contrast those elements, anc make judgments. The students are, in short,
practicing all levels of thinking, from simple recall to evaluation.

Steps in Bloom’s Taxonomy

I. Knowledge

Il. Comprehension

lll. Application

Steps in the Case Study

I. Determining the facts of
the case

li. Summarizing facts
Identifying issues

I" Developing arguments

1+

Cognitive Skills Development

|. Remembering t.  facts
Locating informauon
Following directions
Organizing information
Researching
Describing
Sequencing
Distinguishing fact from

opinion

Il Summarizing
Applying
Abstracting
Translating
Transfcrming
Figural decoding
Describing

Analyzing facts and issues
Translating

interpreting information
Inquiring

Ciassifying

Equating

Formulating concepts

Adapted from a handout developed by the Institute for Political/Legal Education, Sewel, NJ.




Steps In Bloom's Taxonomy Steps In the Case Study

IV. Analysls IV. Breaking down facts/
arguments/Issues

V. Synthesls V. Reaching a declslon

V1. Evaluation V1. Providing reasons for

declslons
Comparing declslon to
actual case outcome
(if applicable)

Cognitive Skills Development

IV. Analyzing
Theorizing
Forming concepts
Sequencing
Translating
Assoclating
Thinking creatively/

divergently
Imagining
Elaborating
Applying facts
Simulating

V. Declslon making

Syinthesizing Information
and arguments

Formuiating reasonable
hypotheses

Identifying central Issues
and underlying
assumptlons

Defining

Applying problem solving
and decls'on making

Drawing conclusions

VI. Critiquing

Reasoning deductively

Comiparing/contrasting

Drawing warranted
conclusions

Supporting arguments
based on facts

Participating
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DEBATES/PANEL DISCUSSIONS

Background Notes

A debate can be an effective instructional method for helping students present and evaluate posl-
tions clearly and logically. A debate begins viith the debaters’ developing or belng assigned @ position
on an issue. The intention of each debater is to persuade others that his or her position Is the proper
one. (In this way debate differs from discussion, which often calls for the cooperative thinking of mem-
bers of a group In search of a solution or approach to a problem or Issue.) A specific example of a way
in wh 1 debate might be a useful method is as a follow-up to a policy-making exercise. Participants
who do not agree with the adopted policy might use the debate as an effective means of trylng to
chaige public opinion, whirh might in turn lead to a change In policy. Guidelines for conducting a
debate are provided in Handout B-5.

A panel discussion is designed to provide an opportunity for a group to hear several people who
are knowledgeable about & specific issue or topic present Information and discuss their personal views.
A pane' discussion may help ihe audience further clarify and evaluate their positions in regard to the
specific issues or topics being Hiscussed and increase their understanciing of the positions of others.

Steps in using & panel discus. 'on inclvde:

o Identifying, or helping particlpants identify, an issue or toplc that involves an important cor-
flict in vaiues and/or interests. The issue or topic may be set forth as a topical question, a
hypothetical incident, a student experience, or an actual case.

o Selecting panelists who are well informed about and have specific points of view about the
issue or topic. A panel discussion that includes three to five panelists is usually most work-
able. Select a leader or moderator.

o Indicating to pa.\elists what objectives the panal discussion Is designed to promote and al-
lowing time for panel members to prepare for the discussion. For some topics ten or fifteen
minutes may be sufficient time for preparation, while in other situations panel members may
need to prepare several weeks In advance of the schedule discussior. The teacher will be
able to advise the paneliat about time requirements.

o Deciding on the format ti.a* the panel discy - .ion will follc'v. Various fuimats are appropriate.
One proven format is describet on Handout B 6.

Potential Uses for Debates/Panel Discussions in STS

¢ Evaluating positions in land use decisions

¢ Evaluating risks and benefits of new technc'ogies

¢ Deve, -.ng and presenting clear positions on controversial issues
¢ PrcJiding background for dec.s..i1-mai-ing exercises

¢ Exposing tudents to various views on controversial issues

¢ Providing a mechanism for presentation of stucent research results

Backcround and handouts adated from Leader's H~- _book (Calabasas, C4: Ce ter for Civic Educa-
. tion 1978). Used by perm:ssion of the publisher.




Model Lessons E...ploying Debates/Pan »i Discussions

Science Lessons Soclal Studies Lessong

Scient’..c Experimentation with Animalis Doing Something About the Weather
Soll Deterioration The Organ Huner




Handout B-5

GUIDELINES FOR CONDUCTING DEBATES

The following guidelines may be helpful in conducting a deuate.

¢ Decide, or help students decide, on a sutject for debate.

e Formuiate the subject into a resolution; for example, “Resolved: that pesticides banned frcm
use in the United States should also be banned from manufacture.

¢ Make certaln that those participating In the debate are familiar with the procedures to b: fol-
lowed. (The form of debate described here Is widely used but rather formalized. The purpose
of the debate may make it desirable to use a less-formal procedure.)

e Selec! participants to take part in the debate. Civide the debaters into two teams, one team
in ~upport of the resolution (pro) ar.i one team in opposition to the resolution (con). The
most common number of members per team Is two, but more than two 11ay be used.

e Select a chalrperson and a timekeeper.

¢ Allow sufficient time for participants in the debate to prepare “construciive arquments.” A
constructive argument should be based on from three to five major polnt - that are logically
developed and substantiated by factual evidence in support of a particular position.

¢ Conduct the debate according to the following procedures:

1. The chairperson and the debdters are seated at the front of the class, usually with the
team in favor of the resolution to the right of the chalrperson and the team in opposl-
tion to the resolution to the left of the chairperson.

2. The chairperson introduces the subject and states the resolution to be debated.

3. The chalrperecn introduces the first speaker from the team in support of the resolution.
Each speaker Is introduced when he or she Is given the fioor.

4. The first spealer from the team in support of the resolution is allowed a set amount of
time to present the constructive argument he or she has prepared. The timekceper,
seated with the class, indicates when the time limit has been reached.

5. The first speaker from the team in opposition to the resolution is introduced and asked to
give his or her constructive argument. This procedure of presenting pro and con
speakers alternately Is continued until each debater has given his or her constructive
arguments. After the first speaker, those who follow will probably need to adj.st their
prepared speeches to allow for what has been said by preceding speakers.

6. “Rebuttal arguments” follow the series of constructive arguments given by both teams.
The team ir. opposition tu the resoiution always begins the rebuttal argument serles.
Each debater Is given an opportunity to speak extemporanecusly for a set amount of
time (usually less than the time allotted for original arguments), attempting to v >aken
the position presented by the opposing team. Rebuttal arguments aiso provide « n op-
portunity tc answer attacks that have been made by the opposing team. While rebuttal
arguments are piusented extemporaneously, debaters should anticipate possible posl-
tions the opposition might take and be prepared with appropriate counter arguments.
No new issues may be iniroduced during rebuttal arguments.

7. Derief ar. ‘or evaluaie the debate ar.d the performance of the debate teams by infor
mally poliing the ciass to determine how many agree with each team. Class members
should be asked to explain whether their own position's were strengthened or changed
as a rest.it of hearing the debate and to expiain why.
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Handout B-6

STEPS IN CONDUCTING A PANEL DISCUSSION

The foliowing procedures have been used effectively in structuring panei discussions.

1. The leader or moderator introduces the topic, and the panelists present their views and opinions
about the issue or topic, each panelist in turn for a set amount of time.

2. The panelists discuss the issue or topic with each other by asking questions or reacting to the
views and opinions of other panel members. A specific amount of time shouid be estabiished.

3. The leader or moderator closes the discussion and provides a summary of panel presentations
and discussion.

4. The leader or moderator calis for a rorum period, during which members of the ciass may par-
ticipate by addressing questions to varicus panel membe's or by voicing their views and opinions. The
forum period shouid be conducted by the panel ieader or moderator.




FIELD EXPERIENCES

Background Notes

Fleld experiences can make what students are learning In class more concrete and real. Fleld ex-
perlences may Include standard flield trips (e.g., visiting a water treatment facllity), observation at public
meetings (e.g., attending a public hearing on land Lse), and opportunities for actual fleld study (e.g.,
gathering data at a landflll). All these experlences can vividly lllustrate the points belng made In class
presentations.

To be successful, fleld experiences require careful preplanning, In-class preparation, and debriefing
(see Handout B-7). Follow-up visits or Interviews, exhibitions of pictures taken on ihe trlp along with
other Information gathered, or Independent Investigaticns of a similar kind ma, be planned as means of
extending the field experience.

Individual field trips are recommended only for senlor high students. These fleld trips can take place
during the school day In schools with an open-campus policy, or they can occur after school. The pur-
pose of individual field trips Is to gather materials from specific organizations and Interview members of
those organizations. S'ich fleld trips give committees of students firsthand experience at evaluating
other people’'s views. The students could use a tape recorder, and the tape could be shared with the
entire class.

When 'ising Individual field trips to special-Interest organizations, a teacher must be prepared to
handle two situations. The first and simplest problem Is that students sometimes return as converts who
proselytize for a speclfic organizatic. 's point of view. The second and most difficuit situation occurs
when s.udents return from such a visit anc scoff at an crganization and its viewpoint. One way to hand-
le the second problem Is to anange Individual field trips as preparation for debates. Students should try
to do more than just gather information about an organization’s point of view if they are expected to
marshal that Information Into effective arguments.

Potential Uses of Field Experiences in STS -

¢ Visiting fac'itles In which sclence Is taking place (universities, medical research facllitles, etc.)
o Visiting facliities to observe technology in use (water treatment facllity, power plant, etc.)
¢ Observing public declslon-making bodles considering STS Issues

|
|
¢ Gathering data (making observations of pollution, tes' 1g water samples, etc.) ‘
Model Lessons Employing Field Experiences |

i

Sclence Lesson

Soll Deterloratlior:
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Handout B-7

PLANNING FIELD EXPERIENCES

Preplanning

Field experiences take careful preplanning. Once you have decided on a site, make an appolntment
and visit it yourself. Visualize how the activity will take place. Anticipate problems and think about pos-
sible solutions. Discuss your plans with the school principal and obtain all necessary permissions from
the site owner, school acministration, end parents. Be sure that you have adequate help to supervise
students. Other school siaff, parents or other community volunteers, aides, or older students can
provide assistance.

In-Class Preparation

Before you embark on the field study, prepare *he students. Be sure that they understand the ob-
Jectives of the field experlence and how |t fits into the current unit of study. Provide guidance if you
want students to gather data through field rotes, photographs, or other means. If necessary, establish
ground fules for conduct during field experiences. Having students work in groups during field ex-
periences often proves successful. 'mmediately before leaving the classroom, make sure students have
all the materlals needed

The Field Experience

During the field experience, circulate among groups. Show enthusiasm and participate in activities.
Help students focus on the environment by ucing all their senses. Ask questions to help students ob-
serve and make comparisons.

Debriefing

Be sure to allow time after the field experience for class discussion and follow-up. Examine with stu-
dents that they observed and learned, how |t relates to the in-class activities they had been dolng prior
to the field experlence, and what questions remain to be answered.
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PROBLEM SOLVING/DECISION MAKING

Background Notes

Problem-solving and decision-making activities presen. students with opportunities to apply struc-
tural analytical tools to critical issues. Several models for teaching decision making are presented in the

model lesson volumes. One such me ‘3l is presented o1, Handout B-8. Each model shares five basic
elements

1. Recognizing an occasion for discussion. Some action needs to be taken, but a clear solution is
not obvious. In many cases, the primary problem may not be clear.

2. Stating the problem to be solved and the anticipated goals. Clarifying the problem and the basic
values affecting the decision often helps to narrow the range of options avallable.

3. Identifying alternatives. Brainstorming multiple options can help move beyond obvious but shop-
worn decisions to more subtle and elegant solutions.

4. Predicting and evaluating the positive and negative consequences of the alternatives. Here stu-
dents agaln apply various value measurements to weigh the quality of thelr proposals.

5. Making the decision. Despite the processes used to help reach a decision, taking the final step
can requlre extra effort. Students must be encouraged to def>nd the reasons for their final actions.

The varlous models used in these volumes can easlly be adapted for use in other activities. When
the decision model itseif Is an Important learning goal, it Is critical that sufficient classtime be spend
practicing the steps. Easy-to-solve sample problems used at the beginning of a unit can help familiarize
students with the process so that later, more complex roblems can be analyzed more quickly, ac-
curately, and cificiently.

Potential Uses for Problem Solving/Decision Making

¢ Projecting the effects of new technology

¢ Examining the process of governmental decision-making on STS issues
e Deciding which development paths to follow with new technologies

¢ Evaluating past decisions

Model Lessons Employing Problem-Solving Activities

Science Lessons Social Studies Lessons

What Would You Do If...? Solving the Problems of the World

Energy Sources The Effects of Individual Actions on Technology
The Artificial Heart and Society

Genetic Screening Renewable Energy and the American Age of Wood

Ecology and the Government
Scientific Experimentation with Animals
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Handout B-8
A DECISION-MAKING MODEL
COST (OR RISK) ANALYSIS BENEFIT ANALYSIS
Potential Adverse Effects Potentlal Helpful Effects
Magnitude of Effects Magnitude of Effects
Probability of Occurrence Probability of Occurrence

N /

ALTERNATIVE COURSES OF ACTION
|

L 1 2 3 4
L | |
Costs Benefits Costs Benefits Costs tenefits osts Benerits

VALUES OF DECISION MAKERS

SELECTION OF COURSE OF ACTION‘|
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RESOURCE PEOPLE IN THE CLASSROOM

Background Notes

Because STS involves many specialized content areas, as well as public decision-making, use of
community resouices in the classroom is particularly appropriate. Depending on the issue being
studied, scientists, doctors, englheers, public officials, business people, members of civic groups, and
oithers may be appropriate resouices to call upon. When considering how resource people could be
used, do not limit yourself to guest lectures or interviews; resource people can also participate in such
activities as simulated press conferences, panel discussiuns, role plays, and mock trials.

Locating resource persons requires time, but a few shortcuts are available. Consult other teachers
who have used resource persons. Ask students what types of resource persons would be valuable and
whether they know anyone who would fit the bill. Ask the officers of your PTA to organize a list of
parent/speakers. Cont~ct such umbrella organizations as the Chamber of Commerce; they may provide
referrals as a public service. Consult the education editor of the local newspaper to talk with staff of a
regional service agency.

When a classroom visit is arranged, the teacher should explain the goals and objectives of the
presentation, making clear how the presentation fits into the overall unit of study. The resource person
should be given information about the class (age, grade level, size, knowledge of the topic, presence of
any students having disabllities that might affect the manner in which a presantation is made), the room
size, setup, avallabllity of special equipment), and the time available. Teachers may find it helpful to
provide resource persons with the list of do's and don’ts provided on Handout B-9.

Teachers should also prepare students for the resource person’s visit. Students should uncerstand
the purpose of the visit and complete any preparatory work in advance. Speci.i procedures should be
explained before the visit.

Each presentation by a resource persons should be assessed by the teacher, students, and
resource person. The evaluation results shouild become a part of the teacher's permanent file on
resource persons. Careful records of evary presentation will allow teachers to make improvements,
identify appropriate resources for future use, and avoid over- or under-use of particular persons. Com-
bining the records of several teachers can result in a directory of resources.

Potential Uses of Resource Persons in $T?

e Providing current data from their fields

¢ Judging class projects

¢ Mentoring individual or class projects

e Providing firsthand local perspectives on Iissues
o Participating in debates, panels, or simulations

Model Lessons Employing Resource Persons

Science Lessons Social Studies Le-sons

Food Additives The Environment and Participatory Democracy
The Structure of Scientific Revolutions
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Handout 8-9

DO’S AND DON'TS FOR THE RESOURCE PERSON

Don't:
« Lecture at students
 Use jargon or unfamillar words
« Ac’ condescending ~r omniscient
« Become angry at heckiing or unresponsiveness
+ React defensively to criticism
« Read a prepared speech
« Talk in a monotone
« Assume that students either have or lack knowiedge about a given point

Do:

« Consider the age and experience of the audience

Prepare adequately
Maintain eye contact

« Solicit feedback frequently
Encourage active participation early and throughout the presentation

Be yourseif: let your personality show; be real; smile

« Cali on a variety of students

o Circulate around the room

« Involve the teacher

« Make sure that everyone hears :li questions and answers

+ Know the objectives of your visit and how it relates to the unit of study




ROLE PLAYS AND SIMULATIONS

Background Notes

Fole playing can be an effective technique for focusing on the process of decision making and al-
ternatives for conflict resolution. Role playing enables students to understand that others have points of
view that are diiferent from their own. it aiso enables students to iearn appropriate behavior in a variety
of settings.

Successful role playing depends on the establishment of a genuinely raceptive atmosphere, based
1ipon the teacher's bellef that ali individuals have the capacity to srive their own problems. To maintain
this atmosphere, students should be permitted to make mistakss and to iearn from them.

The peer group can also affect the success of role playing. Too often, children are stereot;ped by
their classmates in a way that tends to be self-fulfiling or stifling in a role-playing situation. Yet a child
can learn to alter his or her behavior once new approaches have been introduced and practiced. A
student’s stereotypic classroom image should not be matched with a role of simiiar characteristics.

Teachers shouid not be discouraged if role playing appears to fak the first few times they uee it.
Everyone tends to be uncomfortable with a new strategy, and role playing is one of the more demand-
ing ones. Students will likely demonstrate this discomfort either by acting sily or by being unwilling to
participate. They need a lot of support and encouragement in the beginning.

Discussion of the role play shouid either be integrated with the activity or foliow it immediately. Any
significant iapse of time between role piaying and the debriefing will dilute the value of the activity. The
following questions may be useful In focusing the follow-up discussion:

e Were the plays realistic?

¢ Was the problem solved? Why or why not, and how?

e What were the alternative resolutions?

e is this situation similar to anything you have personally experienced?
e How did you feel playing that role?

¢ if you repeated the role play, would you do anything differentiy?

Role plays are often a component of simulations, which aillow students to experience vicariously a
process that might otherwise be inaccessible to them. Simulations aiso allow students to experience
processes and situations without risk. Students can practice decision making and even make mistakes
in jJudgment without suffering serious consequences. Simulations are excellent reinforcers of skilis or
concepts with which students are already famiiar. in addition, they provide a good change of pace.

Note that simulations usually involve both role playing and small-group work. if students do not
have experience with these techniques, teachers would be wise to do some role plays and small-~ ‘up
exercises before attempting a simulation.

A few precautionary notes are in order. Some simulations require extensive teacher preparation.
Teachers must ask themselves: “is it worth it?” Competition is involved In some simuiations. Teachers
should be sure that students understand the purpose of the simulation and that “losing” the simuiation
does not mean students were iess successful or iearnea less. Finally, students may view simulations as
unrealistic, and some of them are. Teacher shouid try to relate the concepts and principles of the
simuiation to real-life experiences.

Background and handouts adapted from Ariene Gallagher, The Methods Book (Chicago: Law In
American Soclety Foundation, 1979). Used by permission of the author.
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A speciai form of simulation Is the computer simulation. The computer can make simulations more
realistic and effective by providing Increased sophistication, access to databases, incluslon of random
events, branchtig, and reinforcement. However, all computer simulations are not created equal; before
choosing one, teachers should work through it to be sure it meets their class needs.

Handout B-10 provides some guidelines for conducting both role plays and simulations.

Potential Uses of Role Plays and Simulaticns in STS

» Recreating critical decisions in history (e.g., dropping the first atomic bomb)

¢ Role playing the decision-making process

¢ Acting out critical scenes from the lives of important inventors

e Workirg in groups to perform a convincing presentation to a decision-making body

Model Lessons Employing Role Plays and Simulations

Science Lessons Sociai Studies Lessons
Groundwater Rights Fisk Kili in Riverwood —Who Pays?
Land Use A Social History Approach: Machine and Soclal

Change in Industrial America
World Popuiation Growth
Simulating the Strategic Defense Initiative
The Freeway Planning Game
A Resource Use Warm-Up
The Ocean Resources Game




Handout B-10

GUIDELINES FOR CONDUCTING ROLE PLAYS AND SIMULATIONS

Below are some guldelines to follow In using a role piay:
e Present the problem or situation. Be sure to give students adequate Information to play thelr

roles convincingly. Specify how much elaboration of the roles Is expected/acceptable.

o Assign roles or solicit volunteers. An entire class may participate even if there are only two

roles. Arrange the students In palrs or use trlos, with the third student acting as observer.

¢ Get the class Involved as quickly as possibie. Don't spend too much time on the introduc-

2

tion.

Role reversal can be a useful device when students appear unsympathetic to the opposing

viewpolnt or when a student has been stereotyped by peers.

Initlal rcie-playing activitles should be simple, but they should become Increasingly more
complex if role playing Is to be more than a simple exercise In dramatics.

Don't expect polished performances.
Vary role-playing activitles. Students will tire of the same routine.

Simulations seem to run more smoothly if the following stages are used.

Preparation. Break the game down by outlining the steps and allocating time periods for
each step. Organize the classroom to suit the simulation, Including rearranging furniturs if
necessary. Preteach the game to a small group If the directions are complicated.

Playing. Introduce the game briefly by outlining the rules and procedures. Stick to the direc-
tions the first time you use a simulation. Start piaying. Even if the simulation seems compli-
cated, keep gning. Let students figure things out.

Debrlefing. This usually consists of a follow-up discussion or other technique that helps stu-
dents absorb and analyze what has happened. It Is the most Important stage cf the simula-
tlon. First, the room should be rearranged i1 its usual setting. Second, a skort one-page
workshest with questions designed to elicit reac*ions about the simulation will help to focus
the discusslon. It also helps to caim everyone down after what can sometimes e a chaotic
and nolsy experience. Then conduct small- and large-group discussions, using questions that
Isolate the purposes of the simulation. Be sure to relate the simulation to other expericnces
throughout the discusslon.
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SMALL-GROUP COOPERATIVE LEARNING

Opportunities for small-group cocperative learning, which a considerable body of research Indl-
cates Is successful on both a cognitive and attitudinal level, can be bullt into many of the teaching
strategles described above. Some suggestlons for facliitating small-group work are given In Handout B-
11, along with two forms students can use to evaluate thelr group's work.

Small-group work appears to be most successful when the following conditions prevall:

e One or two clear Instructions guide wrrk. Students have difficulty working In small groups if
the task is unclear or so complicated they cannot remember the complete Instructions.

e Adequate time Is given to complete the assigned task In the small group.

e The task calls for cooperative work—not Independent student work around a small-group
table or group work that can be easlly dorninated by one or two students. For example, con-
sider a small group preparing for a panel discussion on possible solutions to the problem of
alr pollution caused by automobiles. Each group member might choose one possible solu-

| tion and resea- . the costs and benefits of Implementing that solution. Members would then
| report to the group on thelr findings, and the group would determine as a unit how to use
| the results In thelr panel discusslon.
\

¢ The students have the knowledge and skllls necessary to do the work.

o Groups have from two to five members. Varying the size of groups within this range will help
prevant stu-ents from becoming bured by an overly rigid small-group structure.

Several of these factors point to the Importance of choosing appropriate tasks for small-group
work—the tasks selected must be amenable to some kind of cooperative work, be easlly explained in a
minimum number of steps, and be within students’ capabillities. it is also Important to keep In mind that
success with small-group work requilres practice. A teacher's first attempt at cooperative learning may
not be the highlight of the year, but the potentlal pay-offs are worth experiencing some Initlal tallures.

| Potential Uses oi Small-Group Cooperative Learning in STS

¢ Preparing role plays and simulations

¢ Collecting and displaying data from fleld experlences

e Researching several aspects of a complex toplc

e Preparing for a debate or panel discussion

e Participating In problem-solving/declslon-making exerclses

Model ! 2ssons Employing Small-Group Cooperative Learning

Science Lessons Social Studies Lessons

Determining Prlorities Solving the Problems of the Worid

What Would You Do If...? Furrows to the Future

The Blological Effects of a Nuclear Exploslon  Giving Up the Gun

The Benefits of Technology Preparing Environmental Impact Statements
The Pine Beetle Controversy Warning Future Generations

Technology and Transportation
Sclence, Technology, and the Constitution
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Handout B-11

SUGGESTIONS FOR USING SMALL-GROUP COOPERATIVE LEARNING

Initial Instruction for working In groups should remain simple. Begin with the Saslc criteria that wil!
make the classroom manageable; these may depend on the maturity of the group. These basic rules
should be Dosted in the front of ti. room and explained in some detail. These rules might include:

1. Move quickly and quiletly into your groups
2. Use qulet voices (appoint one person for volume control)
3. Do not talk between grc.:ps
4. Appolrt a :2ader to get the group moving
As students progress in thei: ability to work in groups, post other criteria or rules for working:

1. Appint various roles (if necessary) such as leader, timekeeper to make sure the
assignment can be completed, recorder to take the necessary notes.

2. Sentences that may h.ip groups manage conflict include:

| disagree because ...

Mv oplinlon is ...

Another way to fook at this is ...
Have you thought of ...

Ynat else can we look at?
What do you think?

Two sample forms that may help students work un their group skills are provided. Form 1 provides
for group as well as Individv- account . Hllity. Form 2 might be yiven to a group in the middie of a unit
to help them solve any protrems they are having. You can use various tactics to promote cooperation.
For example, you can collect one paper at random at the en. of the period to evaluate. Each student
within each group can be given a specific task to complete. Only so many resources can be made
available so that sha;ing will be necessary.

As an Incentive for better students tc help less able students, you can devise a bonus system. Em-
phasize helping others to understand, not }*ist giving them answers. Copying should be discouraged.

I you have an inordinate number nf spacial needs children, assign learning buddies. The roie of the
leari.ng buddy Is to make sure the '+ can fliwa the right materials and get the assignment done.
Tests and quizzes might also be done . groups or with partners.

Give students specific feea. ack. Tell them what you saw that was especially effective and make
suggestlons about where they .ight Improve. Focus some wrap-up sesslons on group €' ™s. Assign
writing activities that require verballzing what students might do to improve t.ieir grcup skills.

Developer by Eugenia Moore, Fargo (ND) Public Schools.
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Form #1

PROCESS EVALUATION
PERIOD: DATE

ASSIGNLEN, .

GROUP: .

TOTAL POSSIBLE
5 POINTS

ON TASK: Working at ALL times on the assignment. If
fin'shed, complete the next assignment or
read current events. 1 POINT

COOPERATING: Everyo:e in the group must be particlpating.
It Is up to ihe group to see that everyone is
contrlbuting. 1 POINT

BEHAVIOR:  Qulet, businesslike, with NO disruptions or
loud behaviors. 1 POINT

FOLLOW DIRECIONS: The assignment must be completed
according to Instructions. 1 POINT

COMPLETED: The assigament must be completed. 1 POINT

TOTAL

Teacher Comments:

I5;
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Form #2

COOPERATION EVALUATION
NAMES OF GROUP MEMBERS"
Directions: Rate your group on their cooperative iearning skiils by drawing a circle around the
appropriate number.
4 = Excellent 3 = Good = Fair 1 = Needs Work
1. Someone in our group acts as a leader. 1 2 3 4 5
2. Everyone In the group participates. 1 2 3 4 5
3 Everyone in the group cooperates, L.e., heips i 2 3 4 5
solve group problems in a peaceful manner. .
4, Everyone in the group follows the diractions. 1 2 3 4 5
5. Our group does well &t volume cont:ol. 1 2 3 4 5
6. Everyone in the group aids in looking up 1 2 3 4 5

information when necessary.

7. Overall -ating of the group: (add all of the circ*=d
numbers together)

8. Problems of our group are:

We can solve our problems by:




o

SURV\-7S
BGCkgl’OUﬂd Noics

The purpose of conducting a survey of students’ values or attitudes Is to stimulate thinking on a
variety of Issues, many of them controverslal. Such a survey can serve as a motivatlonal device for le.or
stucy by creating Interest In the area of STS.

Another means of using the sunvey technique Is to h.ave student~ develop and adminlster a ques-
tlonnaire. The survey can be taken within the school or in the larger community. Such an activity vlll

not only expand students’ thinking on a particular toplic, but also develop thelr Information-acquisition
skills.

Some yuidelines for adminlstering surveys are given in Handout B-12.

Potential Uses for Surveys in STS

e Compare class attitudes before and after studying A toplc

e Comr.ure class positions with other groups

» Discuss the role of public oplnion In making STS-related declslons
* Measure public awareness of local/natlonal STS Issues

Model Lessons Employing Surveys

Science Lessons Social Studies Lessons

Global/Local Issues Sclence and Technology In the News

Sclence and Technology In the News Scavenger Hunt

Collecting Polnts of (pH)lew Knowledge, Skills, and Attitudes for the Year 2000
Blodegradable and Nonblodegradable Reactlon Statements Warm-Up

Nuclear Energy
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Handout G-12

USING SURVEYS WITH STUDENTS

The following format is suggested for administering a survey to students:

i. Have each student complete the survey independently in class, to ensure that the students do
not discuss each other's responses before completing their own work.

2. Have students pair off and discuss their responses on a one-on-one basis. This il allow each
person a chance to express his or her opinion without letting a few of the mc ‘e-verbal students
dominate the class.

3. Use a tally sheet to tabulate the responses for the cntire class. To expedite this procedurn, two
or three smaller groups may be formed, with a student from each one designated to record the respon-
ses. The final tally should then be compiled and presented to the class. Students are often surprised tc
discover the range of opinion among their peers, since they may assume that everyone feels the same
way ch most issues.

4. Conduct a discussion based on the resuits of the survey. If the opinions of the class are virtually
unanimous, It Is not necessary to discuss a question at length. However, free and open dialogue should
be encouraged when there Is divergent opinion In the responses to a partlcular statement. The adult
leader’s role should be simply to facllitate Input by encouraging students to e«press thelr oplnlons and
support them. No attempt should be made to challenge sturent opinlons or to reach a consensus at
this time.

The following guidez may be helpful in designing activities in which students survey others.

1. The topics on which students are seeking information should not be too broad ranging. A brief -
survey Is preferable to a lengthy one.

2. Students will find I easier t~ gather and interpret +'ata using questions with a limited number of
possible responses.

3. A minimum number of people to be surveyed should be assigned each student.

4. Students should be briefed on survey etiquette. Potential respondents should be approached
poittely and asked if they would have time to respond to a brief survey; the purpose should be ex-
plained In a few words. If someone says “no,” students should not try to change *heir minds. Those
who cor.sent should be thanked.

5. Students should analyze the data and be encouraged to present their findings in a variety of
ways. Also encourage them to consider the limitations of their data.

Adapted from Juvenile Justice: A High School Cur-zulum (Sewell, NJ: Institute for Poliical/Legal
Educatlon, 1974), pp. 11-15.

155




-

STS MATERIALS AVAILABLE FROM THE SSEC

Science/Technology/Society: A Frumework for Curriculum Reform in Secondary School Science and
Social Studies, by Faith M. Hickman, Joh J. Patrick, and Rodger W. Bybee (1987).

Today's young citizens must be prepared to deal with socleta! issues related to science ard tech-
nology. This book provides a much-rieeded guide for designing units of study that i tegrate knowledge
from science and social studies. Included are guidelines for selecting STS content, developing ski’ s In
analyzing STS issues, developing positive attitudes toward science and technology, assessing options
for the design of STS curricula, and infusing STS into secondary science and social studles courses.

Order #313-6 55 pp. $6.95 Quantity
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Science/Technology/Society: Model Lessons for Secondary Social Studies Classes, edited by Robert
D. LaRue, Jr. (1988).

Science/Technolegy. Societv: Model Lessons for Secondary Science Classes, .dited by Janice V.
Pearson (1988).

The editor of each volume has compiled more than 35 model STS lessons that can be used by
secondary teachers in a wide variety of existing courses. Matrices show the links betwee: the lessons
and standard course outlines. Many different topics and instructional strategies are represented In the
lesscns.

Social studies volume: Order #315-2 218 pp. $15.95 Quantity
Sclence volume: Urder #316-1 216 pp. $15.95 Quantity

* k k k k k k w k %
Science/Technology/Societv: Tra*ing Manual, edited by Laurel R. Singleton (1588).

This manual suggests ways in which a variety of workshops on STS can be crganized and con-
ducted. The manual provides activities to build awareness and assist in implementation. Aleo presentud
are masters for numerous transparencies and handouts for use in training activitles.

Order #314-4 172 pp. $9.95 Quantity

* Kk k Kk Kk k Kk k Kk X
Creative Role-Playing Exercises in Science and Technology, edited by Lynn S. Parls| (1986).

The flve activitles in this publication were developed to help prepare high school students for par-
ticipation as Informed and interested citizens in the making and analysls of public policy related to
scierice and tachnology. Each activity focuses on a science-reli.ted issue and integrates the presenta-
tion of scieniific and societal data with a risk assessment ard declslon-making exercise. Toplcs covered
in the activities are disposal of spent nuclzar fuel, recombinant DNA research, acid rain, ioxic waste,
and mining the seabed. Many reproducihle student handouts are included.

Order #306-3 756 pp. $24.95 Quantity
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Connecting Science, Technology, and Society in the Education of Citizens, by John J. Patrick and
Richard C. Remy (1985).

Topics cnvered in this bnok inciude challenges assoclated with teaching about science-related so-
clal Issues, tne extent to which these challenges are being met, ways in which educators can improve
education in science/technology/society Issues, and promising practices that can build connections be-
tween suclal studies ond sciencea.

Order #..18-9 90 pp. $8.50 Quantity
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Teaching About the Future: Tools, Topics, and Issues, by John D. Haas and others (1987).

This resource contains three major sections. The first presents six mini-lessons designed as warm-
ups o the topic. The second focuses on the method. f futurists, and the third contains activities on fu-
ture issues: erergy resources, food, the heaith techne. 3gy revolution, transportation, work and leisure,
and more!

Order #311-X 176 pp. $21.95 Quantity L
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Postage and handling charges are covered by SSEC on ali prepaid orders. On purchase orders, char-
ges are added as follows: $0-$20, add $2 postage; $20 and over, add 10%. Orders with a foreign ship-
ping addruss, add 15% for postage and handiing. Orcers will be shipped UPS —allow at least two
weeks for delivery. Post office box or foreign address orders will be sent book rate—allow at least four
weeks for delivery. All orders must be palu in U.S. funds.

Please send the publications as noted above. Enclosed Is a check/institutiorial purchase order in the

amount of $ (including postage and handling). Prepayment is required for orders under
$20.

Name Posuicn/Title

Insitution/Organization

Street Address

City State Zip

Malil to: SSEC Publications, 855 Broadway, Boulder, CO 80302

Prices subject to chznge. Contact SSEC at the above address or call 303/492-8154 to inquire about
price changes after Anril 1989.
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